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ABS resins (see also 
Parts), 207 
Acetal (see also Plastics Parts), 
212 
Acetate fibers, 294 
Acrilan fibers, 295 
Acrylics (see also Plastics Parts) 
Adhesives, 484-486 
Coatings, 338 
Fibers, 295 
Plastics, 188 
Rubber (see also Rubber Parts), 
299 
Acrylonitrile rubber (see also Rub- 
ber Parts) 
Adhesives, 484-486 
Properties, 228 
Acrylonitrile-butadiene-styrene co- 
Polymers (see ABS Resins) 
Adhesives, 470-471, 484-486 
Admiralty metal (see also Brass), 
115 
Age-hardenable stainless steels 
(see also Steel, Stainless), 62- 
63 
Albumin adhesives, 484-486 
Alkyds (see also Plastics Parts) 
Adhesives, 484-486 
Coatings, 338, 340 
Plastics, 189 
Precoatings, 347 
Allyls (see also Plastics Parts) 
204 
Alumina 
Coatings, 342 
Refractories, 287 
Aluminum and its alloys 
Brazing alloys, aluminum-base 
474 
Castings, types of, 368-371 
Claddings, 406 
Diffusion (calorized) 
336 


Plastics 


coatings, 


Aluminum (cont'd) 
Electrodeposited coatings, 330 
Extruded, 372-374 
Fasteners, mechanical, 487-491 
Finishes, mechanical, 343 
Forged, 381-383 
Forms, comparison of, 366-367 
Formability, 375 
Hot dip coatings, 334 
Joinability, 470-471 
Machinability, 386 
Patterned sheet, 380 
Preplated and precoated, 347 
Properties, 100-109 
Rivets, 487-491 
Soldering, alloys for, 473 
Spinnability, 387 
Sprayed coatings, 333 
Stamped and press 
375-379 

Tubing, 368-391 

Vacuum metallized 
337 

Welding rods and electrodes 
476, 483 

Wire parts, 392 

Aluminum brass (see also Brass) 
115 

A’'uminum bronze (see also 
Bronze), 125 

Aluminum-ceramic coatings, 342 

Aluminum oxide (see Alumina) 

Aluminum silicate 
Coatings, 342 
Fibers, 298 
Glass, 290 

Amine coatings, 338, 339 

Animal fibers, 293 

Anodized coatings, 346 

Antimony 
Ejectrodeposited coatings, 330 
Solders, 473 

Architectural bronze 
Bronze), 117 


formed, 


coatings 


(see also 
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Arsenic, electrodeposited coatings, 


30 
Asbestos fibers, 298 
Asphalt adhesives, 484-486 
Austenitic stainless steels (see 
also Steel, Stainless), 54-56 


D 


Babbitts 
Properties, 143-145 
Sprayed coatings, 333 
Bast Fibers, 293 
Bending (see also Press Formed 
Parts) 
Allowances, 377 
Radii, minimum, 376 
Beryllia, 287 
Beryllium 
Mechanical fasteners, 487-491 
Properties, 150 
Beryllium carbide, 289 
Beryllium copper (see also Cop- 
per and Its Alloys), 112 
Bi-metallic castings, 403 
Bismuth 
Electrodeposited coatings, 330 
Solders, 473 
Bituminous coatings, 338 
Blanked parts (see also Press 
Formed Parts), 375-379 
Blow molded rubber parts, 398- 


400 
Bolts, 487-491 
Bonding, adhesive 
Adhesives, 484-486 
Joinabillty of materials, 470- 
471 
Bone adhesives, 484-486 
Bone fibre, 221 
Board, composition, 299 
Boron carbide, 288 
Boron nitride, 289 
Borosilicate glass, 291 
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Brass (see also Copper and Its 
Alloys) 
Castings, types of, 368-371 
Extruded, 372-374 
Forged, 381-383 
Formability, 375 
Forms, comparison of, 366-367 
Joinability, 470-471 
Machinability, 386 
Powder metal parts, 384-385 
Preplated and precoated, 347 
Properties, 113-119, 122-124 
Rivets, 487-491 
Spinnability, 387 
Sprayed coatings, 333 
Stamped and press 
375-379 
Brazed parts, compared 
other forms, 366-367 
Brazing 
Alloys, 472-475 
Joinability of materials, 470- 
471 
Bronze (see also Copper and Its 
Alloys) 
Castings, types of, 368-371 
Extruded, 372-374 
Forged, 381-383 
Forms, comparison of, 366-367 
Joinability, 470-471 
Preplated and precoated, 347 
Properties, 118-119, 122-125 
Sprayed coatings, 333 
Stamped and press formed 
375-379 
Butadiene-acrylonitrile rubber (see 
also Rubber Parts) 
Adhesives, 484-486 
Foams, 225 
Rubber, 228 
Butadiene-styrene rubber 
also Rubber Parts) 
Adhesives, 484-486 
Foams, 225 
Rubber, 228 


formed, 


with 


(see 
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Hafnium, 150 
Hard facings, 34] 
Hard fibers, 293 
Hard lead, 126 
Hard rubber 
Parts), 227 
Hardboard, 299 
Hardwoods, American, 299 
Hardness, 26-27 
Heat resistant alloys, 74-76 
Hemp fibers, 293 
Hennequin fibers, 293 
Hide adhesives, 484-486 
High temperature alloys, 60, 64- 
66, 74-76, 110-111, 137-139 
High temperature strength 
Creep, 29 
Stress-rupture, 30-31 
Honeycomb sandwich structures 
404-405 
Horsehair fibers; 293 
Hot dip coatings, 334 
Hydropress formed parts 
Hypalon rubber coatings 


(see also Rubber 


379 
340 


Immersion coatings, 335 
Impact extrusions, 374 
Impact strength, 28 
Inconel (see also Nickel and It 
Alloys), 135 
Indium 
Electrodeposited coatings, 330 
Solders, 473 
Industrial felts 
Injection molded 
393-394 
Injection 
398-400 
Inorganic adhesives 
Inserts, 487-491 
Investment castings 
368-371 
Iridium, 141 
Iron 
Castings, types of, 
Ductile, 40-41 
Electrodeposited coatings, 330 
332 
Fasteners, mechanical, 487-491] 
Forged, 361-383 
Forms, comparison of, 366-367 
Gray, 38-39 
Hard facings 
Ingot, 43 
Joinability 
Machinability 
Malleable, 42 
Nodular, 40-41 
Powder metal parts 
Superalloys, 64-66 
Rivets, 487-491 
Welding, rods and e'ectrodes 
for, 476-483 
Wroucht, 43 
Iron titanate coatings, 342 
Isobutylene isoprene rubber 
Joining 
Adhesives, 476-483 
Brazing and soldering alloys 
472-475 
Joinability of materials, 470- 
471 
Mechanical fasteners, 487-491 
Welding rods and electrodes 
476-483 
Jute fibers, 293 


300-305 
plastics parts 


molded rubber parts 


484-486 
366-367 


368-371 


341 
470-471 
386 


384-385 


228 


Lacquer, vinyl 
Laminates 
Plastics 
Combination, 403 
High pressure (see also Vul 
canized Fibre) 
Design practice, 396-397 
Properties, 218-223 
Low pressure, 224 
Reinforced, 224 
Polyester-steel, 403 
Vinyl-metal, 403 
Wood-metal, 402 
Latex foam, 225 
Lead and its alloys (see also par 
ticular alloy) 
Babbitts, lead-base, 143-145 
Castings, types of, 368-371 
Claddings, 406 
Electrodeposited coatings 
332 
Extruded, 372-374 
Hot dip coatings, 334 
Joinability, 470-471 
Preplated and precoated, 347 
Properties, 126-127 
Solders, lead-base 
Spinnability, 387 
Sprayed coatings, 333 
Welding rods and electrodes 
476 
Lead silicate glass, 291 
Leaded brasses (see also Brass 
116-117, 122-124 
Leaded Bronzes (see also Bronze 
122-124 
Leaded commercial 
also Brass), 116 
Leaded muntz metal 
Brass), 117 
Leather, joinability of 
Low brass (see also Brass 


347 


330 


473 


bronze (see 
(see alsc 


470-471 
) 114 
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Machinability, 366 
Magnesia, 287 
Magnesium alloys 
Brazing alloys, magnesium-base 
474 
Castings, types of, 368-371 
Electrodeposited coatings 
Extruded, 372-374 
Forged, 381-383 
Formability, 375 
Forms, comparison of 
Joinability, 470-471 
Machinability, 386 
Properties, 128-132 
Soldering, alloys for, 473 
Spinnability, 387 
Stamped and press 
375 
Tubing, 388-391 
Welding rods and eiectrodes 
476 
Manganese, electrodeposited coat 
ings, 331 
Manganese bronze, 115 
Manila fibers, 293 
Marform process, 379 
Martensitic stain'ess steels (see 
also Steel, Stainless), 208-209 
Materials, comparison of proper 
ties, 11-35 
Mechanical Ceramics, 284-285 


366-367 


formed 


Mechanical fastening 
Fasteners, 487-491 
Joinability of materials, 470 
471 
Mechanical felts, 300-305 
Mechanical finishes, 343 
Mechanical tubing, 388-391 
Melamines (see also Plastics 
Parts) 
Adhesives, 484-486 
Coatings, 339 
Plastics, 196-197 
Melting points of 
ceramics, 18 
Metal powder 
384-385 
Methylstyrene 
Parts), 207 
Mica, 286 
Modulus of elasticity in tension 
20 
Molded parts 
particular material) 
Molybdenum 
Electrodeposited coatings 
Properties, 133 
Spinnability, 387 
Sprayed coatings 
Wire parts, 392 
Molybdenum - chromium 
refractories, 287 
Molybdenum disilicide 
Coatings, 342 
Properties, 289 
Monel (see also Nickel 
Alloys), 134, 135 
Muntz metal (see also 
114 


Muscovite mica 


metais and 


parts, 366-367 


(see also Plastics 


plastics (see also 
393-397 


333 


alumin: 


and Its 
Brass 


286 


in 
Natural adhesives 
Natural fibers, 293 
Natural rubber (see also Rubber 
Parts), 225, 228 
Naval brass (see also Brass), 115 
Neoprene rubber (see also Rubber 
Parts) 
Adhesives, 484-486 
Coatings, 340 
Foams, 225 
Properties, 228 
Nickel and its alloys (see also 
particular alloy) 
Brazing alloys, nickel-base, 474 
Castings, types of, 368-371 
Claddings, 406 
Diffusion coatings, 336 
Electrodeposited coatings 
332 
Extruded, 372-374 
Fasteners, mechanical 
491 
Forged, 381-383 
Forms, comparison of, 366-367 
Hard facing, 341 
Immersion coatings 
Joinability, 470-471 
Low expansion alloys 
Machinability, 386 
Patterned sheet, 380 
Powder metal parts, 384-385 
Preplated and precoated, 347 
Properties, 134-139 
Rivets, 487-491 
Spinnability, 367 
Sprayed coatings, 333 
Stamped and press 
375-379 


484-486 


331- 


487- 


335 
136 


formed 


ATERIALS SELEUTOR 


Nickel (cont'd) 
Superalloys, 137-139 
Tubing, 388-391 
Vapor plating, 337 
Welding rods and electrodes 
476, 483 
Wire parts, 392 
Nickel brass (see also Brass), 123 
Nickel bronze (see also Bronze 
123 
Nickel silver (see also Copper and 
Its Alloys), 120 
Nitrides, 289 
Nitrided surfaces, 336, 342 
Nitrile rubber 
Adhesives, 484-486 
Foams, 225 
Properties, 228 
Nitrocellulose coatings 
Nonferrous metals, 
100-151 
Nonmetallics, properties 
Plastics, 188-226 
Rubber, 227-229 
Other, 284-305 
Nuts, 487-491 
Nylons (see Polyamides 


Oo, p 


Oleoresin adhesives 
Organic coatings 
Precoated metals, 347 
Properties, 338-340 
Orlon fibers, 295 
Osmium, 141 
Oxide conversion coatings, 346 
Oxide refractory coatings, 342 
Oxygen-free copper (see also 
Copper and Its Alloys), 112 
Painted coatings Organic 
Coatings) 
Palladium 
Electrodeposited coatings 
Properties, 140 
Particle board, 299 
Patterned sheet metal, 380 
Perforated sheet metal, 380 
Permanent mold castings 
367, 368-371 
Pewter (see also Tin and Its Al- 
loys), 142 
Phenolics (see also Plastics Parts 
Adhesives, 484-486 
Coatings, 340 
Foam, 226 
Plastics, 14-17 
Phosphate conversion 
346 
Phosphor bronze {see also Bronze 
118 
Phosphorus 
Diffusion coatir 335 
Electrodeposite | coatings 
Pierced parts, 3. 379 
Plaster mold Ings 
363-371 
Plastics, prc erties 
Plastics paris 
Castings, 394 
Extrusions, 394 
Films, 224-217 
Foams, 225-226 
High pressure laminates 
Design practice, 396 
Properties, 218-223 
Molded, 393-394 
Reinforced laminates, 395 
Thermoplastic sheet molded 
395-3% 


339 
properties 


484-466 


(see 


366- 


coatings 


332 
366-367 
188-226 
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Plate glass, 290 
Platinum 
Claddings, 406 
Electrodeposited coatings, 331 
Properties, 140 
Polyamides (see 
Parts) 
Coatings, 340 
Fibers, 296 
Films, 214 
Plastics, 198-199 
Polycarbonate (see 
Parts), 212 
Polycrystalline glass, 284 
Polyester-stee! laminates 
Polyesters (see also 
Parts) 
Fibers 
Films, 216 
Plastics, 204 
Polyethylene see 
Parts) 
Fibers. 297 
214 


also. Plastics 


also Plastics 


403 
Plastic 


296 


Plastic 


also 


Films 
Foams, 225 
Plastics, 208-209 
Polymethylstyrene (see 
tics Parts), 207 
Polypropylene (see 
Parts 
Fibers, 297 
Films 214 
Plastics, 212 
Polysiloxane (see Silicone) 
Polystyrenes also Plastics 
Parts 
Films, 216 
Foams, 226 
Plastics, 206 
Polysulfide rubber (see 
ber Parts), 229 
Polytetrafluoroethylene 
Plastics Parts) 
Coatings, 339 
Fibers, 299 
Films, 216 
Plastics, 195 
Polytrifluorochloroethylene 
also Plastics Parts) 
Coatings, 339 
Films, 216 
Plastics, 195 
Polyvinylidene chloride (see 
vinyls) 
Polyvinyls 
Adhesives. 
Alcohols 
Fibers. 297 
Films, 215 
Plastics, 211 
Butyral, 211 
Chloride 
Fibers. 297 
Films, 215 
Plastics 
Coatings, 340 
Foams, 225 
Formal, 211 
Precoatings, 347 
Vinylidene chloride 
Fibers. 297 
Films. 215 
Plastics, 210 
Porcelain enamels, 344-345 
Powder metallurgy parts 
Metal Powder Parts) 
Precoated and preplated met 
347 
Precipitation hardening stain! 
steels, 62-63 
Precious metals, 


also Plas 


Plastics 


(see 


also Rub 


(see also 


(see 


Poly 


484-486 


140-141 


MATERIALS IN 


Press forgings, 381-383 
Press formed parts, 
375-379 
Punched parts 
Pyroceram, 284 


366-367 


375-379 


; 
Radiation effects 
Ramie fibers, 293 
Rayon fibers, 294 
Red brass (see also Brass), 114 
123 
Refractories 
Coatings, 342 
Properties, 287-289 
Resistivity, electrical, 16 
Resorcinal adhesives, 484-486 
Rhenium, electrodeposited, 331 
Rhodium 
Electrodeposited coatings, 331 
Properties, 141 
Riveting 
Joinability of materials, 470 
471 
Rivets, 487-491 
Rods, welding, 476-483 
Roll felts, 300-302 
Roll formed shapes 
375-379 
Rosin adhesives 
Rubber 
Adhesives 
Coatings, 340 
Compounds, 227-229 
Films, 215-216 
Foam, 225 
Hard, 227 
Rubber parts 
Die, lathe cut, 398-400 
Extrusions, 398-400 
Molded, 398-400 
Rubber-metal molding 39€ 
Ruthenium, 141] 


32-35 


366-367 
484-486 


484-486 


~~ 
366-367, 368-37 
297 


macnine 


Sana castings 
Saran fibers 
Screw 
386 
Screws, 487-491 
Seamless tubing (see Tubing 
chanical) 
Selenium, electrodeposited 
ings, 331 
Semi-red brass, 123 
Service temperatures of plast 
and rubber, max, 18 
Sheet felts, 302-305 
Sheet metal parts, 375-379 
Sheet molded parts, thermopia 
tic, 395-396 
Sheet, patterned metal, 380 
Shell mold castings, 366-367 
368-371 
Shellac adhesives, 484-486 
Sherardized surfaces, 336 
Silica 
Glass, 290 
Refractory, 287 
Silicate 
Adhesives 
Glass, 291 
Silicon bronze (see also Bronze 
119 
Silicon carbide 
Coatings, 342 
Refractories, 288 
Silicon nitride, 289 


part 366-3 


484-486 


Silicone 
Adhesives, 484-486 
Coatings, 338, 340 
Foams, 226 
Plastics (see 
Parts), 205 
Rubber (see also Rubber Parts) 
229 
Siliconized surfaces 
Silk fiber, 293 
Silver 
Brazing alloys, silver-base, 474 
Cathode sputtered coatings 
337 
Claddings, 406 
Electrodeposited coatings 
Immersion coatings, 335 
Joinability, 470-471 
Properties, 140 
Solders, silver-base, 473 
Sintered parts (see Metal Powder 
Parts) 
Sisal fibers, 293 
Soda-lime glass 
Soft lead, 126 
Softboard. 299 
Softwoods, American, 299 
Soldering 
Alioys, 472-475 
Joinability of materials 47( 
471 
Specific gravity, 12-13 
Specific heat, 19 
Spinnings, 366-367, 387 
Sprayed metal coatings, 333 
Stainless steel (see Steel, stain 
less) 
Stamped parts 
Formed Parts) 
Stapling, 487-491 
Starch adhesives 
Steatite, 285 
Stepped extrusions 
Steel 
Bending allowances, 377 
Carbon, 44-45, 67 
Castings, types of, 368, 371 
Fasteners, mechanical, 487-491 
Forged, 381-383 
Formability, 375 
Forms, comparison of, 366-367 
Free-cutting, 46 
H Grades 
Composition, 48-49 
Hardenability band 
52-53 
Hard facing, 341 
Heat resistant alloys 
High carbon, 45 
High temperature, 60 
Joinability, 470-471 
Low alloy, 48-51, 68-69 
Low carbon 
Extruded, 372-374 
Powder metal parts, 3864 


also Plastics 


336 


331 


290 


(see also Pre: 
375-379 


484-486 


373 


limits 


74-76 


Properties, 44 
Machinability, 386 
Medium carbon, 44-45 
Nitriding grades, 47 
Patterned sheet metal, 
Rivets, 487-491 
Sheet bend allowances, 377 
Spinnability, 387 
Sprayed coatings, 333 
Stainless 

Age hardenable, 62-63 

Austenitic, 54-56 

Cast, 70-73 

Claddings, 406 


380 


DESIGN ENGINEERING 


Stainless (cont’d) 
Fasteners, mechanical, 487 
491 
Ferritic, 5 
Finishes, mechanical, 
Martensitic, 58-59 
Powder metal parts, 
485 
Properties, 
70-73 
Rivets, 487-491 
Sprayed coatings, 333 
Welding rods and electrode 
476, 479 
Wire parts, 392 
Stamped and press 
375-379 
Tool 
Cold work, 78 
High speed, 80 
Hot work, 79 
Shock resisting 
Special purpose, 81 
Water hardening, 76 
Tubing, 388-391 
Uitra High Strength, 61 
Welding rods and electrodes 
476-481 
Wire parts, 392 
Stitching, 487-491 
Strength 
Creep, 29 
Dielectric, 17 
Impact, 28 
Stress-rupture, 30-31 
Tensile. 22-23 
Yield, 21 
Stress-rupture strength 
Stretch formed parts 
Press Formed Parts) 
Stud bolts, 487-491 
Styrenated alkyd coating, 338 
Styrene (see also Polystyrene 
Adhesives. 484-486 
Butadiene-styrene rubber, 225 
228 
Sulfur copper (see 
and Its Alloys) 
Superalloys 
Chromium-nickel-cobalt-iron, 4é 
Chromium-nickel-lron, 64-65 
Cobalt-base, 110-111 
Nickel-base, 137-139 
Synthetic fibers, 294-297 


t 


Tantalum 
Properties, 133 
Spinnability, 387 

Tantalum carbide, 289 

Tefion Polytetrafluoroetny 
lene) 

Tellurium copper (see 
per and Its Alloys), 113 

Tellurium lead (see also Lead 
and Its Alloys), 126 

Temperature, maximum service 
ig 

Tensile modulus, 20 

Tensile strength, 22-23 

Thermai conductivity, 14 

Thermal expansion, coefficient of 
15 

Thiokol (see Polysulfide) 

Thoria, 287 

Thorium, 150 

Threaded fasteners, 487-491 

Tin and its alloys 
Babbitts, tin-base, 143-145 
Castings, types of, 368-371 


343 
484 


54-59, 62-63 


formed 


75 
// 


30-31 
(see also 


375-379 


also Copper 
113 


(see 


also Cop 





Tin and its alloys (cont'd) 
Claddings, 406 
Electrodeposited coatings, 331- 

332 


Extruded, 372-374 
Forms, comparison of, 366-367 
Hot dip coatings, 334 
Immersion coatings, 335 
Patterned sheet, 380 
Powder metal parts, 384-385 
Precoated, 347 
Properties, 142-145 
Solders, tin-base, 473 
Sprayed coatings, 333 
Tin brass, 115 
Tin bronze, 122 
Titanium and its alloys 
Electrodeposited coatings, 331 
Extruded, 372-374 
Forged, 381-383 
Formability, 375 
Forms, comparison of, 366-367 
Joinability, 470-471 
Patterned sheet, 380 
Properties, 146-147 
Tubing, 388-391 
Titanium carbide, 288 
Titanium dioxide coatings, 342 
Tobin bronze sprayed coating 
333 
Transfer molded plastics 
393-394 
Transfer molded 
398-400 
Trunk fibre, 219 
Tubing, mechanical, 
388-391 


parts 


rubber parts 


366-367 


Tungsten 
Electrodeposited coatings, 332 
Properties, 133 
Wire parts, 392 
Tungsten boron coatings 
Tungsten carbide 
Coatings, 342 
Hard facing, 341 
Refractories, 288 
Tungsten-carbon coatings, 342 


ul 


Ultra high strength steels, 61 
Upset forgings (see also Forg- 
ings), 381 
Uranium, 150 
Urea (see also Plastics Parts) 
Adhesives, 484-486 
Coatings, 338 
Plastics, 213 
Urethane rubber (see also Rubber 
Parts) 
Coatings, 340 
Foams, 225-226 
Properties, 229 


Vv 


Vacuum metallized coatings, 337 

Vanadium, 150 

Vapor deposited coatings, 237 

Vapor plated coatings, 237 

Vinyl derivative fibers, 297 

Vinyl-metal laminates, 403 

Vinylidene chloride (see Polyvi- 
nyls) 


342 


Vinyls (see Polyvinyis) 
Vinyon fibers, 297 
Viscose fibers, 294 
Viton rubber (see also Rubber 
Parts), 229 
Vulcanized fibre 
Bone, 221 
Commercial, 219 
Design practice, 396 
Electrical insulation, 223 
Trunk, 229 


Ww 


Washers, 487-491 

Welded parts, compared 
other forms, 367-368 

Welded tubing (see Tubing, Me- 
chanical) 

Welding 
Joinability of materials, 470- 

471 

Rods and electrodes, 476-483 

White metal (see also Tin and Its 
Alloys), 143 

Whitewares, 284 

Wire parts, 392 

Wood-metal laminates, 402 

Woods 
American hardwoods, 299 
American softwoods, 299 
Composition board, 299 
Imported, 299 
Joinability, 470-471 
Properties, 299 

Wool felts, 300-305 

Woo! fibers, 293 


with 


y, Zz 


Yellow brass 
114, 124 
Yield strength, 21 
Zinc alloys 
Brazing alloys, zinc-base, 474 
Castings, types of, 368-371 
Diffusion (sherardized) coatings, 
336 
Electrodeposited coatings, 332 
Extruded, 372-374 
Formability, 375 
Forms, comparison of, 366-367 
Hot dip coatings, 334 
Joinability, 470-471 
Machinability, 386 
Preplated and precoated, 347 
Properties, 148-149 
Solders, zinc-base, 473 
Spinnability, 387 
Sprayed coatings, 333 
Stamped and press 
375-379 
Zircon ceramics, 285 
Zirconia 
Coatings, 342 
Refractories, 287 
Zirconium and its alloys 
Electrodeposited coatings, 332 
Properties, 151 
Zirconium carbide, 289 
Zirconium copper (see also Cop- 
per and Its Alloys), 113 
Zirconium oxide (see Zirconia) 
Zirconium silicate coatings, 342 


(see also Brass), 


formed 


er 


INDEXES TO ADVERTISERS AND ADVERTISED PRODUCTS APPEAR ON THE FOLLOWING PAGES —» 





LOS ANGELES 5 
3727 West 6th St., DUnkirk 7-5391 
Edwin T. Thompson 

PORTLAND 4, ORE: 
404 Times Blidg., CApital 2-5146 
Don E. Crary 


SEATTLE 4: 
1008 Western Ave., MAin 3-3766 
Harry Abney 

DALLAS 19: 
2727 Oak Lawn Ave., LAkeside 1-1266 
Parker Harris 

HOUSTON 6: 
3217 Montrose Bivd., JAckson 9-6711 
Frank N. Vickrey 
Jack Gilbert 

DENVER 3: 
620 Sherman St., KEystone 4-4669 
Robert H. Heidersbach 


advertising 
NEW YORK 
A. Stewart Hale; George L. Fox, Jr 
PHILADELPHIA 7: 
12 South 12th St., WAlnut 2-0346 
R. A. Sommer 
CHICAGO 2: 


111 W. Washington St., 
RAndolph 6-8497 


sales staff 


Materials in Design Engineering 


430 Park Ave., New York 22, N. Y. 


MUrray Hill 8-80Uc oo 
CLEVELAND 14: 
1717 East 9th St., PRospect 1-4011 
H. Charles Esgar 
D. W. Huettner 
SAN FRANCISCO 5: 
625 Market St., EXbrook 7-5377 
Roy M. McDonald 


M. RANDOLPH LONG 
Advertising Sales Manager 





MATERIALS SELECTOR ISSUE, 1960-61 °« 





INDEX TO ADVERTISED PRODUCTS 


Materials, forms, finishes . . . and related products . . . advertised in this issue 


USE THIS INDEX TO 


Keep up to date by looking up the advertisements on those materials in 
which you are most interested, on the pages listed below. 


Get more information on advertised products by circling the key numbers 


found on the advertisements (not the page numbers below) on the free postal 


cards on pp 585-592 


a. b 


Adhesives. 492. 494 496 

Aluminum and its alloys, 161 
169, 173, 178, 179 

Anodes, 178, 358 

Asbestos, 316-317 

Bearing materials, 87 

Beryllium and its alloys, 157, 171 
415 

Bonding, 499 

Brazing alloys, 495, 498 

Brazing, 493, 498 


Carbides, cemented, 306 

Carbon, graphite, 307, 309, 318, 
320, 322 

Casting alloys, 82, 173, 178, 452- 
453 

Castings 
Centrifugal, 410, 417, 422, 427 
Ceramic mold, 451 
Continuous, 433 
Die, 418, 452-453 
Meehanite, 461 
Permanent mold, 408-409, 420 

459 


Plaster mold, 438 

Sand, 408-409, 417, 455, 467 

Shell mold, 417, 459, 467 
Cellular materials, 260 
Ceramics, 157, 171, 308, 449 
Ceramoplastics, 323-326 
Chromium and its alloys, 181 
Chromium chemicals, 349 
Clad metals, 465 
Cleaners, metal, 349 
Cleaning, ultrasonic, 362 
Coatings 

Ceramic, 348 

Chemical conversion 358. 360 

Electroless nickel, 355 

Flock, 363 

High temperature, 263 

Metallic, 355 

Metallized, 359 

Organic, 350, 353, 357, 358 

363 

Sodium nitrite, 349 

Vacuum deposited, 358 
Cold headed parts, 501 





Note: This index includes all 
dvertisers whose copy was re- 

ed by closing date, Aug 
] 1960. Publisher has made 
every effort to insure accuracy, 
but does not assume respon- 
sibility for errors or omissions. 


Columbium and its alloys, 164, 
174, 181, 306, 415 

Contact materials, electrical, 158 
466 

Copper and its alloys, 155, 157, 
162, 165-168, 169, 176, 178 
180, 463 


d, e, f 


Diaphragms, 416 
Die cut parts, 276 
Drawn, pressed parts, 457 
Electronics, alloys for, 177, 
Encapsulating, 498 
Extrusions 
Metallic, 176, 408-409 
442, 458, 462 
Nonmetallic, 276, 447, 
460, 464, 466 
Fabrics, coated, 269, 275, 
318 
Fasteners, mechanical, 494, 
497, 498, 501 
Felts, 310, 322, 327 
Flame spray equipment, 351 
Forgings, 176, 419, 423, 
450, 455 


oh, | 


Gaskets, 450 

Glass, 309, 319 

Glass for reinforcement, 311, 321 
Hafnium, 164 

Impact extrusions, 424, 455 
Indium and its alloys, 172 
Inspection, ultrasonic, 363 
Insulation, 256, 261 

Iron, malleable, 442-443 


Laminates 
Metallized, 263 
Metal-plastic, 413 
Plastics, 234, 246, 249 
256, 263, 276, 281 
444 
Lathe-cut parts, 412 
Low melting alloys, 178 


255, 
431, 


m, i 


Magnesium and its alloys, 408- 
409 
Magnet materials, 420 


MATERIALS IN DESIGN ENGINEERING 


Metal 
464 

Metal powders 
453, 462 

Mica, 323-326 

Mica, glass-bonded, 323-326, 426 

Molybdenum and its alloys, 153 
163, 164, 174 


Dp 


Packings, 416, 450 
Papers, 320 
Perforated materials 
450 
Plastics 
ABS, 235-242 
Cellulose acetate 
274 
Cellulose propionate, 271-274 
Diallyl phthalate, 232-233, 261 
Epoxies, 257, 278-279, 499 
Fluorocarbons, 230, 261, 268 
434, 460 
Foam, 264-265 
Melamine, 251 
Phenolics, 232-233, 257, 261, 
270, 281 
Polyamides (nylon), 230 
Polyesters, 232-233, 248, 254, 
262, 271-274, 359 
Polyethylenes, 243, 257, 271- 
274 
Polypropylene, 243, 244-245 
Polystyrenes, 243, 257, 264- 
265 
Premix, 256, 258-259, 269, 
275, 457 
Reinforced, 256, 258-259, 262, 
428, 432 
Urea, 251 
Vinyls, 257 
Vulcanized fibre, 246, 249, 255 
Plastics moldings, 411, 425, 455, 
458, 460 
Plating processes 
352, 356 
Platinum metals, 182-183 
Potting and impregnating, 499 
Porous metal components, 466 
Precoated & preplated metals 
84-85 
Pressure vessel accessories, 462 
Punched parts, 276 


aq,r 


Quartz, fused, 159 
Rayon fibers, 313 
Rings, nonmetallic “0,” 450 


powder parts, 455, 456, 


429, 432, 452- 


421, 440, 


243, 271- 


solutions, 159 


Rubber 
Foam, 250 
Moldings, 276, 438, 441, 448, 
460 
Silicone, 425, 441 
Synthetic, 231, 247, 266-267 
438, 441 


$ 


Screw machine parts, 455 
Seals, 412, 416, 450 
Self-adhesive materials, 359 
Shims, 450 
Silicones, 277 
Silver and its alloys, 152 
Spring materials, 83, 160 
Springs, 83, 421, 440, 463 
Stampings, punchings, 436, 458, 
464 
Steel 
Carbon, 84-85, 89, 90-91 
Heat & corrosion resistant, 82, 
84-85, 86, 87, 89, 90-91 
93, 95, 96, 97 
Low alloy, 87, 89, 90-91, 93 


95 
Tool and die, 87, 93 
Strip, precision rolled, 89, 90 
91, 162 
Superalloys, 87, 95 


t 


Tantalum and its alloys, 164, 174 
181, 306, 415 
Tapes, adhesive, 460 
Tin and its alloys, 156 
Titanium and its alloys, 84-85, 93 
Tubing & pipe 
Metallic, 176, 180, 359, 410, 
414-415, 435, 455 
Nonmetallic, 276, 442 
Tungsten and its alloys, 153, 163, 
164, 174, 306 


V,W,Z 


Vanadium and its alloys, 181 

Welding electrodes, rods, 82, 176 

Weldments, 457, 458 

Wire, 421, 446 

Wire cloth, 421, 454 

Wire forms, 437 

Zinc and its alloys 
453 

Zirconium and its 
415, 430 


154, 452- 


alloys, 164 
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Acadia Synthetic Products Div., Western Felt 
Works, 412 
Klau-Van Pietersom-Dunlap, Inc 
Acushnet Process Co., 448 
Rossi & Hirshson 
Allegheny Ludlum Steel Corp., 87 
Erwin Wasey, Ruthrauff & Ryan, Inc 
Allied Chemical Corp., Solvay Process Div 
349 
Kastor, Hilton, Chesley, Clifford & 
itherton, Inc 
Allied Research Products, Inc., 358 
Emery Advertising Corp. 
Aluminum Company of America, 423-424 
Fuller & Smith & Ross Inc 
American Cast Iron Pipe Co., 410 
Robert Luckie & Co., Inc. 
American Cyanamid Co., Plastics and Resins 
Div., 251-254 
Erwin Wasey, Ruthrauff & Ryan, Inc 
American Felt Co., 312 
Kelly, Nason, Inc 
American Metal Climax. In 
165-168 
Harry P. Bridge Co 
American Platinum & Silver Div., Engelhard 
Industries, Inc., 493 
Stuart Sande Advertising 
American Smelting and Refining Co., Con- 
tinuous Cast Dept., 432-433 
Ward William & Co. 
American Smelting and Refining Co., Fed 
erated Metals Div, 173 
Ward William & Co. 
American Steel & Wire Div., United’ States 
Steel Corp., 90-91 
Batten, Barton, Duratine & Osborn, Inc 
American Viscose, 313 
irndt, Preston, Chapin, Lamb & Keen 
Inc. 
Art Wire & Stamping Co., 437 
Williame and London Advertising 
Atlantic Casting & Engineering Corp., 438 
Wehner Advertising Agency 
Atlas Powder Co., 262 
ditkin-Kynett Co., Inc 
Auburn Manufacturing Co., 459 
Williams and London Advertising 
AviSun Corp., 244-245 
Arndt, Preston, Chapin, Lamb & Keen 
Inc 


Amco Div 


b,c 


B. B. Chemical Co., 496 
Sutherland-Abbott 
Beryllium Corp., 157 
irndt, Preston, Chapin, Lamb & Keen, 
Inc 
Branson Instruments, Inc., 363 
William Hill Field Advertising 
Branson Ultrasonic Corp., 362 
William Hill Field Advertising 
Bridgeport Brass Co., 176 
Marsteller, Rickard, Gebhardt and Reed, 
Ine. 
Brooks & Perkins, Inc., 457 
Clark & Bobertz, Ince. 
Brush Beryllium Co, 171 
Ken Fox Co. 
Busada Manufacturing Corp, 442 
Charles MacKenzie Advertising 
Cameron Iron Works, Inc., 439 
Boone and Cummings 


Celanese Polymer Co., Div. of Celanese Corpo 
ration of America, 271-274 
Ellington & Co., Ine. 
Cellusuede Products, Inc., 363 
Roy F. Cratty Agency 
Centralab, Electronics Div. of Globe-Union 
Inc., 449 
Stral Advertising Co. 
Cerro de Pasco Sales Corp., 178 
Thoma & Gill 
Chemical Corp., 360 
Remington Advertising, Inc 
Chicago Molded Products Corp., 243 
Marsteller, Rickard, Gebhardt and Reed, 
Inc 
Ciba Products Corp., 278-279 
Briggs & Varley, Inc. 
Clad-Rex Div., Simoniz Co., 413 
Russell T. Gray, Ine. 
Coating Products, Inc., 359 
Lawrence Kane & Artley, Inc. 
Colonial Rubber Co., 441 
Ralph Gross Advertising, Inc. 
Conneaut Rubber & Plastics Co., 447 
Ralph Gross Advertising, Inc. 
Continental Felt Co., 322 
Ritter, Sanford, Price & Chalek, Inc 
Cordo Chemical Co., 269 
Wade, Walden & Whitman, Ine 
Corning Glass Works, 319 
Rumrill Co., Ine. 
Crane Plastics, Inc., 464 
A. Lovell Elliott Advertising 
Crucible Steel Company of America, 93 


Herington Advertising, Ince. 


Dixon Corp., 434 
Horton, Church & Goff, Inc. 
Dow Metal Products Co., Div. of Dow Chem- 
ical Co., 408-409 
MacManus, John & Adams, Inc 
Driver, Wilbur B., Co., 185 
George Homer Martin Associates 
Dumont Corp., 428 
L. C. Cole Co. 
du Pont de Nemours, E. I. & Co., Inc 
Elastomer Chemicals Dept., 231 
N. W. Aver & Son, Inc 
du Pont de Nemours, E. I. & Co., Inc 
Fabrics Div. 315 
Batten, Barton, Durstine & Osborn, Inc. 
Duraloy Co., 417 
Sanger-Funnell, Inc. 
Durez Plastics Div., Hooker Chemical Corp 
232-233 


Rumrill Co., Ine 


e 


Eastman Chemical Products, Inc., Chemicals 
Div., 494 
Fred Wittner Co. 
Eaton Manufacturing Co., Foundry Div., 459 
Clark & Bobertz, Inc. 
Engelhard Industries, Inc., 158-159 
Stuart Sande Advertising 
Enjay Chemical Co., Div. of Humble Oil & 
Refining Co., 266-267 
McCann-Erickason, Inc. 
Enthone, Inc., Sub. of American Smelting 
and Refining Co., 350 
Ward William & Co. 
Epoxy Products Div, Joseph Waldman & 
Sons, 499 
Keyes, Martin & Co. 


Exalco Manufacturing Co., 420 
Masso Advertising Agency 
+ 
Fabricon Products, Div. of Eagle-Picher Co 
275 
Fairmont Aluminum Co., Sub. of Cerro de 
Pasco Corp., 161 
Roche, Rickard & Cleary, Inc 
Fanstee!l Metallurgical Corp., 174-175 
Symonds, MacKenzie & Co., Ine. 
Farley and Loetscher Mfg. Co., 276 
Cummings, Brand, McPherson Associ- 
ates, Inc. 
Federal Tool & Manufacturing Co., 436 
Faber Advertising, Inc. 
Felters Co., 310 
Sutherland-Abbott 
Ferro Corp., 321 
Fuller & Smith & Ross Inc 
Fiberite Corp., 281 
Harold C. Walker Advertising 
Firmaline Products of Crompton & Knowles 
457 
Larry Alpaugh idvertising 
Frasse, Peter A.. & Co., Inc., 179 
Picard Advertising, Inc. 
Frontier Bronze Corp., 178 
Melvin F. Hall Advertising Agency, Inc, 


2, h, I 


General American Transportation Corp., Kan- 
} igen Div., 355 
Edward H. Weiss and Co. 
General American Transportation Corp., Plas- 
tics Div., 411 
Edward H. Weiss and Co. 
General Extrusions, Inc., 462 
R. J. McCallister Co. 
Gibson Electric Co., 466 
Sykes Advertising, Ince. 
Glastic Corp., 256 
Baylesa-Kerr Co 
Glidden Co., Chemicals Divisions, Metals 
Dept., 429 
Meldrum & Fewamith, Inc. 
Glidden Co., Industrial Paint Div., 248 
Meldrum & Fewsmith, Inc. 
Goshen Rubber Co., Inc., 438 
Chamberlin-Junk Advertising, Ine. 
Graphite Specialties Corp., 309 
Scheel Advertising Agency, Inc. 
Grip Nut Co., 498 
Rosa Llewellyn Inc. 
Handy & Harman, 152, 495 
Hazard Advertising Co., Ine. 
Harrington & King Perforating Co., Inc., 440 
Marvin E. Tench Advertising Agency, 
Inc. 
Haveg Industries Inc., Taunton Div., 425-426 
Wildrick & Miller, Inc. 
Hoeganaes Sponge Iron Corp., 462 
Norman A. Strang, Advertising 
Hoskins Manufacturing Co., 177 
Watkins, Rogers, Inc. 
Hussey, C. G. & Co., 180 
Downing Industrial Advertising, Inc. 
Indium Corporation of America, 172 
Farquhar & Company, Inc. 

Instrument Specialties Co., Inc., 463 
George Homer Martin Associates 
International Nickel Co., Inc Platinum 

Metals Div., 182-183 
McCann-Marschalk Co. 
International Packings Corp., 416 
Cooney & Connor 
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i 
Jari Extrusions, Inc., 442 
Wright Advertising Agency, Inc 
Jones & Laughlin Steel Corp., Stainless and 
Strip Div., 89, 96-97 
Palmer, T. N., & Co., Inc 
Kaiser Aluminum & Chemical Corp., 419 
Young & Rubicam, Inc. 
Kennametal, Inc., 306 
Ketchum, MacLeod & Grove, 'nc 
Knowlton Brothers, Inc., 320 
Barlow Advertising Agency, Inc 
Kopp Glass, Inc., 309 
Downing Industrial Advertising, Inc 
Koppers Co., Inc., Plastics Div., 264-265 
Batten, Barton, Durstine & Osborn, Inc 
Lake Asbestos of Quebec, Ltd., Sub. of 
American Smeiting and Refining Co 
316-317 
Ward William & Co 
atrobe Stee! Co., 95 
McHenry-Derek Advertising 
enape Hydraulic Pressing & F 
462 
Renner, Inc 
Co., 432 
Advertiair 
Ower . fF 
Mirror Div, 3 
/ A R 


A 


Falls Alloys, Inc., 440 


Vor H t & Asa te I 
Lucas-Milhaupt Engineering Co., 49€ 


Thomas J. H ert Advertising 


Cc 353 
: ertising Agency 
MacLean-Fogg Lock Nut Co., 494 
Harria & Wilson, Inc 
Malayan Tin Bureau, 156 
Gray & Rogers 
Malleable Castings Council, 442-443 
Liggett Advertising, Inc 
Div., Borg-Warner 


Advertising 
VicDanel Refractory Porcelain C 
Meek and Thomaa, Inc 
Meehanite Metal Corp.. 461 
Troland, Ine. 
Metal & Thermit Corp., 357 
Marsteller, Rickard, Gebhardt and Reed 
Ine 
Disintegrating Co., Div 
Marietta Co. 456 
Williams and London Advertising 
I 351, 360 
Schuyler Hopper Co 
nesota Mining and Manufacturing C 
Reinforced Plastics Div., 258-259 
Batten, Barton, Durstine & Osborn, Inc 
tt Metallurgical Corp., 466 
K. ¢ Shenton Co. 
Products, Inc., 460 
ern Advertising Agency 
rass Co., 455 
Tanner & Willox, Ine 
lex Corporation of America, 323-326 
elly., Nason, Inc 
nal Carbon Co., Div. of Union Carbide 
Corp., 307 
Esty Co., Ine 
Standard Co., 421 


Rickard, Gebhardt and Reed, 


Vulcanized Fibre Co., 249 
D. McKinney, Inc 
Naugatuck Chemical Div United State 
Rubber Co., 247 
Fletcher Richards, Caikine & Holden 
Inc 
New England Laminates Co., Inc., 281 
Wiliam Hill Field Advertising 
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New Jersey Zinc Co., 452-453 

Newark Wire Cloth Co., 454 
Sanger-Funnell, Inc 

Norton Co., Refractories Div., 348 


Chirurg & Cairns, I 


3 $ 
;, hw 


Oakite Products Inc., 361 
Marsteller, Rickard, Gebhardt and Reed 
Ine. 
Ohio Carbon Co., 322 
PDA Advertising Agency 
Olin Mathieson Chemical Corp., Metals Div 
155 
D'Arcy Advertising Co 
Page Steel & Wire Div., American Chain & 
Cable Co., Inc., 446 
Reincke, Meyer & Finn, Inc 
Perforating Industries, Inc., 450 
Raymond/Nicholas Advertising 
Permali, Inc., 431 
McHenry-Derek Advertising 
Pittsburgh Plate Glass C Fiber Glass Div 
311 
Ketchum, MacLeod & Grove, Inc 
Plastics Engineering Co., 270 
Kuttner & Kuttner, Inc 
Polymer Corp., 230 
Beaumont, Heller & Sperling, Inc 
Porter, H. K., Co., Inc., Riverside-Alloy Meta 
Div., 160 
Erwin Wasey, Ruthrauff & Ryan, In 
Precision Extrusions, Inc., 458 
Roy F. Cratty Agency 
Pyramid Products, Inc., 458 
Pyron Co., Amco Div., American Metal Cli 
max, Inc., 432 


r@ 
Raybestos-Manhattan, In 
492 
Gray & Rogers 
Raybestos-Manhattan, Ir 
Div., 268 
Gray & Rogers 
Reeves Brothers, Inc., Vulcan Rubber Prod 
ucts Div., 318 
Ketchum, Macleod & Grove, Inc 
Reichert Float & Manufacturing Co., 464 
Wendt Advertising Agency 
Republic Steel Corp., 84-85 
Meldrum & Fewemith, Inc 
Rhode Island Tool Co., 450 
Horton, Church & Goff, Inc 
Rochester Products Div, General Motors 
Corp., 435 
D. P. Brother & Co 
Rockwell-Standard Corp., Stamping Div., 458 
MacFarland, Aveyard & Co 
Rogers Corp., 261 
Cy le Rruy = ¢ 
Russell, Burdsall & Ward Bolt 
501 
Marsteller. Rickard. Gebhar 
Ine 
St. Regis Paper Co., 444 
Cunningham & Walsh Inc 
Sandusky Foundry & Machine Co, 427 
Howard Swink Advertising Agency, Inc 
Sandvik Steel, Inc., 83 
Emil Mark & Co 
Scovill Manufacturing Co., 169-170 
Edward W. Robotham Co 
Sel-Rex Corp., 356 
Base and Co., Ine. 
Set Screw & Manufacturing Co. 496 
Hanson & Stevena In 
Seymour Manufacturing Co.,, 178 
Langeler-Stevena Inc 
Shenango Furnace Co., Centrifugally Cast 
Products Div., 422 


friswold-Eshleman Co 


Adhesives Dept 


Plastic Products 
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Silicones Div., Union Carbide Corp., 277 
J. M. Mathes, Inc. 
Simmons Fastener Corp., 497 
Fred Wittner Co. 
Somers Brass Co., Inc., 162 
Charles Palm & Co., Inc 
Spaulding Fibre Co., Inc., 255 
Barber & Drullard, Ince. 
Speer Carbon Co., 318 
Hazard Advertising Co., Inc 
Stackpole Carbon Co., 320 
Harry P. Bridge Co 
Stauffer Chemical Co., 162-163 
John Mather Lupton Co., Inc. 
Steere Enterprises, Inc., 363 
Clayman and Associates 
Superior Tube Co., 414-415 
Gray & Rogera 
Supermet Div., Globe Industries, Inc., 464 
Odiorne Industrial Advertising, Inc. 
Swediow Inc., 263 
“W rd G. Gregory & Ce 
Sylvania Electric Product 
Div., 153 
Kudner Agency, Ine. 
Synthane Corp., 234 
irndt, Preston, Chapin, Lamb & Keen 
Ine 


F 
Lt. U 


Taylor Fibre C 246 
Gray & Rogers 
Technic, Inc., 352 
Lanning Associates Advertising 
Texas Instruments Inc., Metals & Contr 
Div., 465 
Sutherland-Abbott 
Toyad Corp., 260 
Troy Blanket Mills, Industrial Products Div 
327 
Feeley Advertising Agency, Inc. 
Twin City Die Castings Co., 418 
Wm. L. Baxter Advertising 
Union Carbide Metals Co., Div. of Un 
Carbide Corp., 181 
J. M. Mathes, Inc 
Union Carbide Plastics Co. Div. of Un 
Carbide Corp., 257 
J. M. Mathea, Ine 
Unitcast Corp., Steel Foundry Div., 467 
T. J. Stead, Advertising 
U. S. Magnet & Alloy Corp., 420 
Irving Greene/Advertising 
United States Rubber Co., U. S. Kem-B 
Dept., 250 
Fletcher Richards, Calkins & Holden 
Ine. 


Vv, W, ¥Y, Z 
Vanadium Corporation of America 
Hazard Advertising Co., Inc 
Wah Chang Corp., 164 
Kelly, Nason, Ine. 
Waimet Alloys Co., 82 
Ken Fox Co. 
Wall Colmonoy Corp., Stainless Processirg 
Div., 498 
Hemsing Advertising 
Waukesha Foundry Co., 451 
Chandlers 
Werner, R. D.,, Co., Inc., 437 
Bayless-Kerr Co. 
Williams-Bowman Rubber Co., 276 
William J. Narup and Co. 
Wolverine Tube Div., Calumet & Hecla, In 
445 
Gray & Kilgore, Ine 
Yardley Plastics Co., 466 
Byer & Bowman Advertising Agency 
Zirconium Metals Corp. of America, Div. of 
National Lead Co., 430 
Comstock & Co. 
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of 
Naterials 


Specific Gravity 

Thermal Conductivity 

Coefficient of Thermal Expansion 
Electrical Resistivity 

Dielectric Strength of Nonmetallics 
Dielectric Constant of Nonmetallics 
Meiting Points of Metals and Ceramics 


Maximum Service Temperatures of Plastics 
and Rubber 


Specific Heat 

Modulus of Elasticity in Tension 

Yield Strength of Metals 

Tensile Strength 

Elongation 

Hardness 

Impact Strength of Metals and Plastics 
Creep Strength of Metals 


Stress-Rupture Strength of High Temperature 
Alloys 


Effect of Radiation on Materials 





Comparisons of 
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Materials 





Material } 








yranicke 
eaded Naval Bra 
Naval Bras 


kel-Base Superalloy 


ium Lopper 
yw Expansion Nickel Alloys 
Cr-Ni-Fe iperalloys 











Heat Resistant Alloys (cast 
Chromium Carbide Cermet 
Austenitic Stainless Steels 
Stainless Steels (cast 
Age Hardenable Stainless Steels 
High Temperature Steels 
Carbon Steels 
Free-Cutting Steel 

| ow Alloy Steels 
Nitriding Steels 

Ultra High Strengtt 
Tin-Base Babbitts 

Ferritic Stainless o 

Low Alloy Steels 
Martensitic Stainle 
Wrought Irons 

Austenitic Nodular 
Aluminum Bronzes 

Tin & Its Alloys 
Malleable tror 

Nodular Irons 

Titanium Carbide 

Gray lron 

Zinc & Its Alloy 

Heat Resistant Nodular Irons 
Zirconium & Its Alloy 
Vanadium 

Alumina Cermets 
Molybdenum Disilicide 
Titanium & Its Alloys 
Lead Silicate Glasse 
Zircon 

Alumina Cerami 

Micas 

Epoxies (cast), Ht Re 
Silicon Carbide 

Silicon Nitride 

Aluminum & Its Alloys 
Forsterite 

Steatite 

Aluminum & Its Alloys 
Aluminum Silicate Fiber 
Cordierite 

Asbestos Fiber 
Polycrystalline Glass 
Glass Fibers 

Aluminum Silicate Gla 
Boron Carbide 

Soda-Lime Glasses 
Standard Electrical Ceram 
Epoxies (cast), GP 
Borosilicate Glasses 
Fluorocarbon Fiber 

TFE Fluorocarbor 

Alkyds, GP 
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Specific Gravity’ 





Material & 





Plastics Laminates, Low Pressur« 


3 Glasses 
Alkyds, Electrical 
CFE Fluorocarbons 
TFE Film 

FE Fis 

pron Nitride 

yds, Impact 
Melamines 
cones (moided 

Hard Rubber 
sfaphite 
Beryllium 
Epoxies (molded 
Plastics Laminate 
Magnesium Alloys 
Vinvlidene Chloride 

allyl Phthalate, Asbes 
Vinyl Fibers 
Polyvinylidene Chloride 
Bast Fibers 
Carbon 
Cotton Fiber 

ally! Phthalate 
ellophane 
Polyvinyl Chior Je 
Ureas 
Nylon, Glass-Fille 
ellulosic Fibers 
uorinated Acry| 
Polyvinyl Chloride 
Allyls (cast 
ellulosic Films 
Polyesters (cast 
Aceta 


Fiher 


Acryli { 
Animal Fibers 

elluiose Nitrate 
hlorinated Polyether 
ially! Phthalate, Dacro 


Polyester Fibers 


Polyvinyl! Formal 

Wood Comp Board, Hardboard 
Polyester Film 

Polysulphide Rubber 
PVC-Nitrile Rubber Blend Film 
ellulose Acetate 

Dially! Phthalate, Orlon Filled 

Phenolics (cast 

Polystyrenes, Glass-Filled 

Polyvinyl Alcohol 

Polyvinyl Alcohol Film 

Wood Comp Board, Particle 
ellulose Acetate Butyrate 





Epoxies (cast), Resilient 
Neoprene Rubber 

Silicone Rubber 

Urethane Rubber. . 
Cellulose Propionate 
Phenolics (molded 
Polycarbonate 

Polyvinyl Butyral 

Acrylics, GP 

Acrylics, High Impact 

Ethyl Cellulose 

Ethyl Cellulose Film 

Rubber Hydrochloride Film 
Nylons 6, 11, 66 & 61 

Nylon 6 Film 

Modified Polystyrenes 

Nylon Fiber 

Imported Woods 

Polystyrene Film 
Polystyrenes, GP 

ABS Resins 

Methylstyrenes 

Nitrile Rubber 

Polyethylene Fibers 
Polyethylenes, High Density 
Polyethylene Film 
Polyethylenes, Medium Density 
Styrene-Butadiene Rubber 
Natural Rubber 
Polyethylenes, Low Density 
Polypropylene 

Polypropylene Fiber 

Butyl Rubber 

Polypropylene Filn 

Wood Comp Board, Softboard 
American Hardwood 

Wool Felts, Sheet 

American Softwood: 
Neoprene Foams 
Polyethylene Foam, Flexible 
Butadiene-Acrylonitrile Foam 
Urethane Foamed-in-Place, Rigid 
Wool Felts, Roll 

Prefoamed Epoxy, Rigid 
Urethane Foams, Flexible 
Silicone Foams, Rigid 
Phenolic Foamed-in-Place, Rigid 
Polystyrene Foamed-in-Place, Rigid 
Prefoamed Cellulose Acetate 
Rigid 

Natural Rubber Foam 
Butadiene-Styrene Foams 
Prefoamed Polystyrene, Rigid 








Vinyl Foams, Flexible 


0.112 

0.07 

0.07 
0.064 





0.016 
0.19 
0.03 


nn? 
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Comparisons of Materials 


Thermal Conductivity’ 


Btu/hr/sq ft/°F /ft 








Silver Austenit 

Copper } Columbium ( 

Chromium Copper 18 Carbon‘ 

Gold ] Calcia 

Aluminum & Its Alloy + } Zircon 

Plain Brasse 13 Cordierit 

Graphite l Polycrysta 

Phosphor Bronze l Steatite 

Beryllium Copper 1] l Electrical Cerar 

Leaded Brasses )é 57 Magnesia 

Tungsten ) Wood Comp Board 
Aluminum & Its Alloys (« : 5] Wool Felts (1 in.), Sheet 
Beryllium 87 Silicon Nitride 
Molybdenum R4 Epoxies (cast 
Magnesium Alloys g i Silica Glasses 

Tin & Aluminum Brasse Silica, Vitreou 

Zinc & Its Alloys 5S 60.5 Borosilicate Gla 
Tungsten Carbide Cerme 50.1 | Alkyds 

Rhodium ‘ Wood Comp Board, Softboard 
Platinum Lead Silicate & Soda-l 
Palladium l Zirconia 

Low Alloy Steels R ] Polyvinyl A 

Tin & Its Alloys Melamines 

Nickel & Its Alloys } Micas 

Wrought Irons Phenolics 

Gray Irons (cast ‘ Wool Felts 

Iridium Plastics Lam 

Aluminum Bronzes (cast Ureas 
Tungsten-Titanium Carbide Cermet } lf Cellulose Acetate & Propionate 
Columbium & Tantalum Polyethylene 

Silicon Bronzes 3] ) Ethyl Cellulose 

Nitriding Steels” ) Acrylics 

Malleable Irons 29.5 CFE Fluorocarbons 
Alumina Cermets : Nylons 6, 11, 66 & 61 
Silicon Carbide 29 Styrene-Butadiene & Nitrile Rubber 
Tin Bronzes (cast), Leaded TFE Fluorocarbons 

Carbon & Free-Cutting Steels ] Acetal 

| ow Alloy Steels (cast)' ] Cellulose Nitrate 

Tin Bronzes (cast), High Leaded ABS Resins 

Cupro-Nickels & Nickel Silvers 5 17 Nylon, Glass-f 

Thorium ] Polyesters (cast 

Martensitic Stainless Steels Silicone Rubber 

Nodular or Ductile Irons' 0 l Neoprene Rubber 

Lead & Its Alloys> ) l¢ Polycarbonate 

Cobalt-Base Superalloys 18 1] Polyvinyl Chloride 

High Temperature Steels 17.3 he Silicones (molded 

Boron Nitride 5.6 Polyvinyl Forma 

Ultra High Strength Steels Natural Rubber 

Boron Carbide* 5 Polypropylene 

Heat Resistant Alloys (cast)' 51.2 7 Polystyrenes, GP 

Ferritic Stainless Steels" Lf Modified Polystyrene 

Cr-Ni-Fe Superalloys : 12 Butyl Rubber 

Nickel-Base Superalloys lf 3. Vinylidene Chloride 

Stainless Steels (cast)”..... 5 ; Urethane Foamed-in-P| 
Uranium 145 Neoprene Foams 
Tin-Lead-Antimony Alloys' Prefoamed Cellulose Acetate, Rigid 
Tantalum Carbide y Butadiene-Acrylonitrile Foams. 
Age Hardenable Stainless Steels 8.87 Natural Rubber Foam 
Zirconium Carbide Silicone Foams, Rigid 

Alumina Ceramics> ) Phenolic Foamed-in-Place, Rigid 
Low Expansion Nickel Alloys* 3 Polystyrene Foamed-in-Place, Rigid 
Titanium Carbide Prefoamed Epoxy, Rigid 
Titanium & Its Alloys* 4.3 Prefoamed Polystyrene, Rigid 
Zirconium & Its Alloys® ; i Butadiene-Styrene Foams 
Beryllia? 2 Thoria® 














* Values represent high and w sides 


At te peratures between 120 and 21 
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Coefficient of Thermal Expansion" 


1076 in./in./°F 





Material @ Material @ 





Silicone Rubber Cupro-Nickels & Nickel Silvers® 
Nitrile Rubber Nickel & Its Alloys® 

Natural Styrene-Butadiene Rubber 370 Cr-Ni-Co-Fe Superalloys@ 
Neoprene Rubber.. Low Alloy Steels@ 


Buty! Rubber........ 320 Carbon Free-Cutting Steels@ 
Polyethylenes, Medium & High Density 67 g Low Alloy Steels (cast)4 


Polyvinyl Butyral..... 2] Age Hardenable Stainless Steels 
Ethyl Cellulose... - ) 55 Gold 
Polyethylenes, Low Density g¢ High Temperature Steels@ 
Silicon Bronzes°. . a } Magnesia® 

Cellulose Acetate & Propionate é Ultra High Strength Steels4 
Vinylidene Chloride vere 87 : Calcia® 

Nylons 6 & 11... 46 Malleable lrons° 

Polyvinyl Alcohol. .... wiiod 6.5 38 Titanium Carbide Cermet?¢ 
Cellulose Nitrate... . ‘ 66 4 Wrought Irons 

Phenolics (cast)... 5 3 Titanium & Its Alloys# 
Polypropylene = Cobalt¢ ; P 

ABS Resins and Modified Polystyrenes .| 5 d Martensitic Stainless Steels 
Polyesters (cast) 56 ; Nitriding Steels?. 

Nylons 66 & 610 : 5§ - Palladium° 

TFE Fluorocarbons = -< Beryllium>. . 

Acrylics and Epoxies (cast 5 30 Chromium Carbide Cermet 
Urethane Foams Thorium> 

Acetal and Chlorinated Polyether 4 4 Ferritic Stainless Steels 
Polystyrenes, GP...... 33 Gray irons (cast) ° 

Polyviny! Formal 42.7 35.5 BeryNium Carbide? 
Polycarbonate 3 Low Expansion Nickel Alloys: 
CFE Fluorocarbons 38.8 Beryllia & Thoria® 

Diallyl Phthalate... . 15 Alumina Cermets4 

Silicones (molded 4 Lead Silicate Soda-Lime Glasses: 
Melamines and Alkyds 31.7 82 Molybdenum Disilicidee 
Micas, Natural & Synthetic> ; 8 Ruthenium» 

Phenolics (molded)... : 8.3 Platinum 

Prefoamed Cellulose Acetate, Rigid 25 ) Vanadium 

Prefoamed Polystyrene, Rigid : Forsterite° 

Polystyrenes, Glass-Filled Rhodium 

Prefoamed Epoxy, Rigid... 2 l Tantalum Carbide? 

Mica, Glass-Bonded> ; : Boron Nitride@ 

Zinc & Its Alloys® , 19 10.8 Titanium Carbide@ 

Nylon, Glass-Filled . 17 12.5 Polycrystalline Glass 
Plastics Laminates, High Pressure ] $5 Steatitee 

Lead & Its Alloys® 3.3 14. Tungsten Carbide Cermet 
Magnesium Alloys> 16 Columbium4 

Ureas l Iridium> 

Tin-Lead-Antimony Alloys®... 14 10.5 Alumina Ceramics° 

Epoxies (molded ; l Zirconium Carbide 

Plastics Laminates, Low Pressure l 10 Osmium and Tantalum>. 
Aluminum & Its Alloys?.... 13.7 11.7 Zirconium & Its Alloys> 

Tin & Its Alloys*®....... 13 Hafnium> 

Uranium? F l Polyvinyl Chloride 

Tin & Aluminum Brasses° 11.8 10.3 Zirconia® 


Plain & Leaded Brasses° 1.6 Molybdenum> 
Silver? : ; 10 Borosilicate Glasses ° 


Cr-Ni-Fe Superalloys. . . . ).5 - Aluminum Silicate Glass ° 
Heat Resistant Alloys (cast)? ).5 _ 6 Silicon Carbide* 

Nodular or Ductile Irons (cast 0 6.6 Tungsten 

Stainless Steels (cast)*. . 10.4 Cordierite°. 

Tin Bronzes (cast) ° 3 10 Electrical Ceramics* 
Austentic Stainless Steels¢. . ).2 y Zircon? ; 

Phosphor Bronzes 0 5 Boron Carbide 
Coppers®.... 8 - Carbon and Graphitec. 
Nickel-Base Superalloys@ 9.8 ] Silicon Nitride*. . 
Aluminum Bronzes (cast) ° 9.5 Silica Glasses*.... ‘ 
Cobalt-Base Superalloys* 9.4 6.8 Silica, Vitreous*®....... . 
Beryllium Coppere a 9.3 Wool Felts> ache 














f alues for plastics materials are for a range of temperatures between 


farange of typical values. V 


® Values represent high and low sides 
—22 and 86F (ASTM D696) Value at room temperature only. 

* Value for a temperature range between room temperature and 212-750 F 

4 Value for a temperature range between room temperature and 1000-1800 | 

* Value for a temperature range between room temperature and 2200-2875 | 
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Comparisons of Materials 


Electrical Resistivity’ 


Microhm-cn 








Hard Lead 
Vanadium 
Low Alloy Stee 
41 XX 
Low Alloy Stee 
Sixx 61XX 
Cellulose Nitrate 
Rubber Pher 
Melamines, G 


Fibe 


Dially! Phtt 


Soda-Lime Glasse 


jiate 


Beryllium Cart 
Larbon 
Graphite 
Gray lrons 
Titan IMATTISA ; | } sium 
N Ke 5a per arbon < 
alloys 14 118 Pt 

Heat Resistar White Metal 


ast Platinum 


Titanium 
Cr-Ni-Fe 


Uranium 
Pearlitic 
lrons 
Cupro-N 
ytandard 
lror 

Hafniun 
Low Alloy 
42x x 
N tnd ng 

Tin-Lead-A 
Alloys 
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Dielectric Strength 


v/mi 


of Nonmetallics* 





Material ae 


High 


Low 


Material @ 


High 





Micas, Natural & Syn 
thetic 
Polymethylstyrene 
Polyvinyl Chloride 
Plastics Laminates, High 
Pressure 
Polypropylene 
Plastics Laminates, Low 
Pressure 
Modified Polystyrenes 
Methylstyrene-Acryloni 
trile 
Cellulose Acetate 
Cellulose Nitrate 
FE Fluorocarbons 
Hard Rubber 
Mica, Glass-Bonded 
Polyvinyl Formal 
Polyesters (cast), Rigid 
Epoxies (cast 
Polystyrenes, GP 
Acetal 
Acrylics 
Ethyl Cellulose 


Nylon, Glass-Filled 





000 
1950 
1400 


1000 


1000 
Q Oo ) 


Nylec ns t & ] ] 
Polyesters 

Type 
TFE Fluorocart 
Polyethylenes 
Nylons 66 & 6] 
Epoxies moide 
Cellulose Prog 
Diallyi Phthalate 
Phenc 

Decor ati 
Melamines 
Phenolics 
Polystyrene 
ABS Resir 
Cellulose Acetate 

rate 
Chlorinated P 
Melamine 

Ele 
Phenolic: 

Uhem 
Polycarbonate 
Polyesters 





rigid 








Polyviny! Butyral 

Silicones (molded 

Ureas 

Rubber Phenolics 

Melamines, Shock 
Res 

Phenolics (molded), Very 
High Shock 

Alkyds 

Polycrystalline Glass 

Phenolics, Ht Res 

Melamines, GP 

ABS Resins, Extra High 
Impact 

Alumina Ceramics 

Standard Electrical 
Ceramics 

Zircon 

Steatite 

Forsterite 

Phenolics (cast), GP 
Transparent 

Cordierite 

Polyethylene Foam 
Flexible 





400 
400 
400 


275 
Te) 








Material » 


Material @ 





Mica. Glass-Bonded 

Phenolics (cast 

Alumina Ceramics 

Lead Silicate Glass 

Zircon 

Polyvinyl Chiorice 

Micas, Natural & Syn 

etl 

Phenolics (molded 
oda-Lime Glass 

Melamines 

Cellulose Acetate 

Standard Electrical 
Ceramics 

Ureas 

Plastics Laminates, High 
Pressure 

Forsterite 

Steatite 

Cellulose Nitrate 

Aluminum Silicate Glass 

Cellulose Acetate Buty 
rate 

Cordierite 

Polyesters (cast), Non 
rigid 

Plastics Laminates, Low 
Pressure 

Polycrystalline Glass 








Borosi! 
Silicones 
Alkyds, GP 
Rubber Phenolics 
Vinylidene Chior 
Hard Rubber 
Polyesters 
Type 
Alkyds, Elec & Impact 
Dially! Phthalate 
Nylons 6 & 11 
Epoxies (cast 
Epoxies, GP 
Boron Nitride 
ABS Resir Low Temp 
Impact 
Epoxies, Ht Res 
Modified Polystyrenes 
Polyesters (cast), Rigid 
Nylon, Glass-Filled. . 
Silica Glass 
ABS Resins 
Impact 
Acetal 
ABS Resins, High Impact 
Cellulose Propionate 
Ethyl Cellulose 
Nylons 66 & 610 
Polystyrenes, Glass-Filled 


Extra High 





Se ee 





Modified Polystyrenes 
Extra High Impact 
Polyvinyl! Butyral 
Acrylics 
Polyvinyl! Formal 
Polycarbonate 
Methylstyrene-Acryloni 
trile 
Chlorinated Polyether 
Epoxies, Resilient 
Polystyrenes, GP 
Polymethylstyrene 
CFE Fluorocarbons 
Polyethylenes 
Polypropylene 
TFE Fluorocarbons 
Prefoamed Epoxy, Rigid 
Polyethylene Foam 
Flexible 
Urethane Rubber 
Foamed-in-Place, Rigid 
Silicone Foams 
Rigid , 
Polystyrene Foamed-in 
Place Rigid 
Prefoamed Cellulose 
Acetate, Rigid 
Prefoamed Polystyrene 
Rigid 








Values represent higt 


« ) 
alue 
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Compar 
of Mate 





Comparisons of Materials 


Meiting Points of Metals and Ceramics’ 


Fahrenheit 





Material & 


Material & 


Material & 





Tungster 
Thoria 
Tantalum 
Magnesia 
Osmium 
Molybder 
Calcia & Zirec 
Beryllia 
Ruthenium 
Iridium 
Columbiur 
Molybdenur 
Rhodium 

lve on N tr / 
Hafnium 
Alumina C 
Zirconiun 
Platinum 
Thorium 
Titaniur 
Vanadiur 

i. used 

Boron Nitride 
Pallad 


Martensit 








Carbon Steels 

Low Alloy Steels 

Heat Resistant Alloys 
cast).... 

High Temperature Steels 

Stainless Steels (cast 

Wrought Irons 

Cobalt 

Cr-Ni-Fe Superalloys 

Austenitic Stainless 
Steels 

Nickel! & !ts Alloys 

Low Expansion Nickel 
Alloys 

Nickel-Base Superalloys 

Cobalt-Base Superalloys 

Age Hardenable Stainless 
Steels 

Cr-Ni-Co-Fe Superalloys 

Beryllium 

Cupro-Nickels 

Austenitic Nodular Irons 

Chromium Copper 

Uranium 

Heat Resistant 
lrons 

Nickel Silvers 

Silicon Bronzes 

Coppers 


Nodular 





2500 
2300 


2600 
2318 
1600 


2500 
2350 








Phosphor Bronzes 

Gilding, 95% 

Gold _— 

Aluminum Bronzes (cast 

Commercial Bronze 

Leaded Brasses 

Tin Bronzes (cast), 
Leaded 

Beryllium Copper 

Tin Bronzes (cast), High 
Leaded 

Tin & Aluminum Brasses 

Silver 

Aluminum Silicate Glass 

Borosilicate Glass 

Soda-Lime Glass 

Aluminum & Its Alloys 

Magnesium Alloys 

Aluminum & Its Alloys 
cast 

Lead Silicate Glasses 

Tin-Lead-Antimony Alloys 

Zinc & Its Alloys 

Soft Lead 

Hard Lead Alloys 

Pewter 

Lead-Base Babbitts 

White Metal 

Hard Tin 





Maximum Service Temperatures of Plastic 


Fahrent 


s and Rubber* 





Material & 


Material & 





Epoxies (cast), Ht Res 
FEP Fluorocarbons 
Melamines, Glass-Fil 
Nylon, Glass-Filled 
Phenolics 
hock & Heat 

Plastics Laminates, Elec 
Urethane Foamed-in 

Place, Rigid 

FE Film 


molded 


Melamines, Cellulose or 
Mineral-Filled 

CFE Fluorocarbons 

Nylon 6 Film 

Alkyds, High Str 

Phenolics (molded), GP 





> > 


>a me > > 


~~ 


abe! 


300 





Prefoamed Cellulose 
Acetate, Rigid 

Alkyds, GP 

Alkyds, Elec 

Allyls (cast 

Butyl Rubber 

Diallyl Phthalate 
Orlon-Filled 

Nylons 66 & 610 

Phenolic Foamed-in 
Place, Rigid 

Polypropylene Film 

Rubber Phenolics 

Plastics Laminates 

GP 

Polyester (cast), Rigid 

Polyvinylidene Chloride 
Film 

Melamines, Fabric-Filled 

Melamines, Shock Res 

Nitrile Rubbe 

Nylons 6 & 11 

Polyethylene Film 

Polysulfide Rubber 

Neoprene Rubber 

Urethane Rubber 

Polyviny! Chloride 

Methylstyrenes 

Vinylidene Chloride 

Melamines, GP 








Butadiene-Acrylonitrile 
Foams 

Rubber Hydrochloride 
Film 

Acrylics 

Polystyrenes, Glass 
Filled. 

PVC-Nitrile Rubber Blend 
Film 

Urethane Foams, Flexible 

Modified Polystyrenes 

Acetal 

Polystyrene Foamed-in 
Place, Rigid 

Natural Rubber 

Neoprene Foams 

Polystyrenes, GP 

Polyvinyl Chloride Film 
Nonrigid 

Styrene-Butadiene 
Rubber 

Epoxies (cast), GP 

Prefoamed Polystyrene 
Rigid 

Polyvinyl Formal 

Butadiene-Styrene Foams 

Natural Rubber Foam 

Cellulose Nitrate 

Epoxies (cast), Resilient 

. Polyvinyl! Butyral 











* Values represent high and low sides of a range of typical values. 
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Specific Heat* 


Btu/lb/°F 





Material 


Material & 





Nylon 6 & 11 

Allyl (cast) 

Polyester, Rigid 
Polyethylenes 

Nylon 66 & 610 
Polypropylene 

Beryllium 

Cellulose Acetate 
Cellulose Acetate Butyrate 
Cellulose Propionate 
Phenolics, GP 

Polyvinyl Butyral 

ABS Resins 

Acetal 

Acrylics 

Modified Polystyrenes 
Nylon, Glass-Filled 
Phenolics, High Shock 
Polystyrene, GP 

Rubber Phenolics 

Silicon Carbide 
Phenolics, Very High Shock 
Vinylidene Chloride 
Polyvinyl Alcohol. . 
Polystyrenes, Glass-Filled 
Prefoamed Polystyrene, Rigid 
Micas : 

TFE Fluorocarbons 
Magnesium Alloys 
Aluminum & Its Alloys 
CFE Fluorocarbons 
Borosilicate Glass 
Soda-Lime Glass 

Fused Silica Glass 
Polycrystalline Glass 
Aluminum Silicate Glass 
Carbon 

Graphite 

96% Silica Glass 

Lead Silicate Glass 
Alumina Cermets 

Heat Resistant Alloys (cast 
Stainless Steels (cast 
Malleable Irons 

Titanium & Its Alloys 
Monel 








Low Expansion Nickel Alloys 
Austenitic Stainless Steels 
Cobalt-Base Superalloys 
Ferritic Stainless Steels. 
Low Alloy Steels. . 
Nitriding Steels 
Vanadium 

Carbon Steels 

Cr-Ni-Fe Superalloys 
Free-Cutting Steels. . 
Low Alloy Steels (cast) 
Martensitic Stainless Steels 
Nickel-Base Superalloys 
Wrought Irons. 

Inconel 

Cr-Ni-Co-Fe Superalloys 
Beryllium Copper 
Copper Alloys 

Nickel & Its Alloys 

Zinc & Its Alloys 
Cupro-Nickels 

Leaded Brasses 

Nickel Silvers 

Phosphor Bronzes 

Plain Brasses 

Silicon Bronzes 

Tin & Aluminum Brasses 
Zircon & Its Alloys 
Columbium 

Molybdenum 
Tin-Lead-Antimony Alloys. . 
Rhodium 

Palladium 

Ruthenium 

Silver... “ 

Tin & Its Alloys 
Tantalum 

Hafnium 

Tungsten 

Lead & Its Alloys 

Gold 

Iridium 

Osmium 

Platinum 

Thorium 

Uranium 








* Values represent high and low sides of a range of ¢ 


MATERIALS SELECTOR ISSUE, 


1960-61 


i9 





~ 


Comparisons of Materials 


Se 


Modulus of Elasticity in Tension’ 





























ENGINEERING 





Yield Strength of Metals’ 


1000 psi 





Material & I 0 Material & 





Martensitic Stainless Steels, H & T : Austenitic Stainless Steels, Ann 
Ultra High Strength Steels, H & T 250 | Beryllium, Ann 
Low Alloy Steels (40XX), H & T 3 . Chromium Copper, Hard 
Low Alloy Steels (92XX), H & T 15 Ferritic Stainless Steels, Ann 
Age Hardenable Stainless Steels, Sol'n Commercial Bronze, 90%, Hard 
Tr & Aged : 2 Naval Brass, Half Hard 
Titanium & Its Alloys, Ht Tr Free-Cutting Brass, Half Hard 
Low Alloy Steels (41XX), H&T lf Aluminum & Its Alloys, Hard 
Low Alloy Steels (51XX), H & T 9 Gilding, 95%, Hard 
Nitriding Steels, H & T Leaded Commercial Bronze, Half Hard 
Low Alloy Steels (43XX), H & T 0K 15¢ Sulfur Copper, Half Hard 
Low Alloy Steels (86XX, 87XX), H&T f Aluminum Bronzes (cast 
High Temperature Steels, H & T 86 17 Copper, Hard. 
Low Alloy Steels (61XX), H& T 19 é Thorium, CW 
Low Alloy Steels (cast ] 45 Zirconium & Its Alloys, Ann 
Stainless Steels (cast), H & T 6§ y/ Magnesium Alloys 
Low Alloy Steels (46XX), H & T ) ‘ Silver, CW 
Titanium & Its Alloys, Ann 6( 40 Tellurium Copper, Half Hard 
Nickel-Base Superalloys, Sol’'n Tr & Cobalt (cast 
Aged 1 } Aluminum & Its Alloys (cast), Sol’n Tr 
Beryllium-Copper, Hard 15 130 & Aged 
Carbon Steels, H & T 14 8 Low Expansion Nickel Alloys, Ann 
Cr-Ni-Fe Superalloys, Sol’n Tr & Aged /1 Nickel Brasses & Bronzes (cast), 
Austenitic Stainless Steels, CW ke Leaded sy 
Nodular Irons 12§ 4 Standard Malleable Irons 
Nickel-Base Superalloys (cast 0 5 Austenitic Nodular Irons 
Nickel & Its Alloys, Ann. & Age Hard ] 0 Beryllium-Copper, Ann 
Low Alloy Steels (13XX), H & T 118 100 Hafnium, Ann 
obalt-Base Superalloys, Sol’n Tr & Gold,-CW 
ee l 7 Magnesium Alloys (cast 
Martensitic Stainless Steels, Ann 105 ~ Nickel Silvers, Ann 
Free-Cutting Steels, CD ) ) Palladium, CW 
Low Alloy Steels (25XX), H & T 10 } Tin & Aluminum Brasses, Ann 
Pearlitic Malleable Irons 45 Phosphor Bronzes, Ann 
Zirconium & Its Alloys, CW }2 : Platinum, CW 
Hafnium, CW 5 Wrought Irons, HR 
Heat Resistant Nodular Irons jf + Aluminum & Its Alloys (cast 
r-Ni-Co-Fe Superalloys, Sol’n Tr & Tin Bronzes (cast), Leaded 
Aged j] 5 Thorium, Ann 
Nickel Silvers, Hard / Uranium, Ann 
Yellow Brasses (cast), High Strength . Red Brasses (cast), Leaded 
Silicon Bronzes, Hard 88 ) Aluminum & Its Alloys, Ann 
Stainless Steels (cast ‘ l Cupro-Nickels, Ann 
carbon Steels, HR 84 } Tin Bronzes (cast), High Leaded 
Heat Resistant Alloys (cast), Ht Tr 8] ’ Muntz Metal, Ann 
Ferritic Stainless Steels, CW 2 : Architectural Bronze (extr 
Carbon Steels, CW Forging Brass (extr 
Phosphor Bronzes, Hard ) Leaded Brasses, Ann 
Zirconium Copper, Hard ; +8 Yellow Brasses (cast), Leaded 
Aluminum & Its Alloys, Sol’n Tr & Aged ] l Ingot Iron, Ann 
upro-Nickels, Hard ’ Free-Cutting Brass, Ann 
Nickel-Base Superalloys, Sol’n Tr ] Chromium Copper, Ann 
Aluminum Bronzes (cast), Ht Tr 10 Yellow Brass, Ann 
Carbon Steels (cast I | Low Brass, 80%, Ann 
Low Expansion Nickel Alloys, CW 10 Cartridge Brass, 70%, Ann 
Ingot Iron, CD 69 Commercial Bronze, 90%, Ann 
Nickel & Its Alloys, Ann . l Copper, Ann 
Cartridge Brass, 70%, Hard Gilding, 95%; Ann 
Tin & Aluminum Brasses, Half Hard 60 ) Red Brass, 85%, Ann 
Leaded Brasses, Hard 5 92 Silver, Ann 
Manganese Bronze (A), Half Hard 0 Tin & Its Alloys, CR 
Silicon Bronzes, Ann 15 Platinum, Ann 
Yellow Brass, Hard 50 Palladium, Ann 
Low Brass, 80%, Hard. 9 - Lead & Its Alloys 
Red Brass, 85%, Hard 5 Tin & Its Alloys, Ann. 














* Values represent high and low sides of unge of ft al values at 0.2°% offset 
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Comparisons of 


Tensile Strength’ 


1000 psi 





Material @ digh Material @ 





Rhodium, CW Stainless Steels (cast 
Tungsten, CW ; Asbestos Fibers 
Ultra High Strength Steels, H & T j Carbon Steels (cast 
Martensitic Stainless Steels, H & T : 9 Columbium, CW 
Low Alloy Steels (40XX), H & T } ) Heat Resistant Nodular lror 
Low Alloy Steels (92XX), H & T : Silicon Bronzes, Hard 
Age Hardenable Stainless Steels, S< Tantalum, Anr 

Tr & Aged | Aluminum Bronzes 
Titanium & Its Alloys, Ht Tr ) Carbon Steels, CW 
High Temperature Steels, H & T ] Beryllium, Ann 
Aluminum Silicate Fibers 3 é Ferritic Stainless Steel 
Low Alloy Steels (41XX), H & T : ) Polyethylene Fibers 
Low Alloy Steels (51XX), H&T 3 Silicon Bronzes, Anr 
Glass Fibers 200 Uranium, Ann 
Low Alloy Steels Ferritic Stainless Steels, Ann 
Stainless Steels g ) Plastics Laminates, Low Pressure 
Low Alloy Steels (86XX, 87 , l Tin & Aluminum Brasses, Half Hard 
Nitriding Steels, H & T ) ] Aluminum & Its Alloys, Sol’n Tr & Aged 
Nickel-Base Superall ( l Animal Fibers 

Aged : ] Beryllium-Copper, Ann 
Low Alloy Steels (cast Cupro-Nickels, Hard & Light Drawn 
Cr-Ni-Fe Superalloys, Sol'’n Tr & Aged ] ll Leaded Brasses, Har 
Nickel & Its Alloys, Ann. & Age Hard l 30 Zirconium Copper, H 
Carbon Steels, H & T l 13 Hafnium, Ant 
Low Alloy Steels (61XX), H & 187 lz Low Expansion Nickel 
Austenitic Stainless Steels, CW 185 0 Cartridge Brass, 7 
Beryllium-Copper, Hard 185 “ Gray Irons 
Low Alloy Steels (46XX), H & T 185 0 Low Brass, 8 Har 
Tantalum, CW 180 10 Yellow Brass, Hard 
Molybdenum, CW 17§ 120 Ingot Iron, CL 
Titanium & Its Alloys, Ann 17 | Rhodium, Anr 
Cobalt-Base Superalloys, Sol’n Tr Vanadium, Anr 

Aged l Red Brass, 8 Hard 

P 


Cellulosic Fiber Austenitic Nodular Irons 


Cr Ni Co Fe‘ jperall vs. r r As vi ik l Free-( itting Brass Half Hard 
Nodular Irons l Zirconium & Its Alloys, Ar 
Nickel & Its Alloys (cas mn. ¢ ed 14 3 Phosphor Bronzes, Ann 
Tungsten-Titanium Carbide 145 118 Nickel Brasses & Bronzes (ca: 
Carbon Steels, HR l 51 Tin & Aluminum Brasses, Anr 
Low Expansion Nickel Alloys, CW l Vanadium, Ann 

Low Alloy Steels (13XX), H & 1 137 l Nickel Silvers, Ann. 

Titanium Carbide Cermet ] 5 Chromium Copper, Hard 

Bast Fibers ] 5] Commercial ) 
Aluminum & Its Alloys, Hard 


Bronze ¥)o . Hard 
Nickel-Base Superalloys, Sol’n 
Molybdenum, Ann ] Architectural Bronze (extr 
Nickel-Base Superalloys (cast ] 1] Cupro-Nickels, Anr 
Phosphor Bronzes, Hard l Leaded Brasses, A 

Tungsten Carbide Cermet 130 Standard Malleable Ir 

Nylon Fiber = : Acrylic Fiber 

Polyester Fibers... 26 5 Gilding, 95%, Hard 

Hard Fibers ; Copper, Hard 

Martensitic Stainless Steels, Ann : 5 Leaded Commer 

Low Aliov Steels (25XX), H & T 20 3 Micas, Natural & 

Nickel & Its Alloys, Ann..... ; ) Magnesium Alloys 

Pearlitic Malleable Irons sini ) Muntz Metal, Ann 

Yellow Brasses (cast), High Strength.... 4 ) Silver, CW 

Aluminum Bronzes (cast), Ht Tr can 5 Forging Brass (ext 

Austenitic Stainless Steels, Ann . ; Columbium, Ann 

Heat Resistant Alloys (cast), Ht Tr Il! Sulfur Copper, Half Hard 

Vanadium & Hafnium, CW 3 Aluminum & Its Alloys (cast), Sol’n Tr 
Free-Cutting Steels, CD & Aged 

Heat Resistant Steels (cast l Free-Cutting Brass, Anr 

Cotton Fiber « Thorium, CW 

Vanadium, CW ; 9 Tellurium Copper, Half Hard 

Zirconium & Its Alloys, CW 108 82 Tin Bronzes (cast), Leaded 

Nickel Silvers, Hard ; Wrought Irons, HR 














* Values represent high and w sides ¢ range of typical values at roor smperature 
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Tensile Strength’ 


1000 psi 





Material @ 


Material 





Zinc & Its Alloys (cast 
Fluorocarbon Fiber 
Palladium, CW 

Red Brasses (cast), Leaded 
Yellow Brass, Ann 

Zinc & Its Alloys, CR 
Aluminum & Its Alloys, Ann 
Platinum, CW 

Vinyl Fibers 

Yellow Brasses (cast), Leaded 
Cartridge Brass, 70%, Ann. 
Aluminum & Its Alloys (cast) 
Ingot Iron, Ann. 

Low Brass, 80%, Ann. 

Zinc & Its Alloys, HR 
Magnesium Alloys (cast 
Vinylidene Chloride 

Alumina Ceramics 

Red Brass, 859%, Ann 

Tin Bronze (cast), High Leaded 
Chromium Carbide Cermet 
Commercial Bronze, 90%, Ann 
Plastic Laminates, High Pressure 
Chromium Copper, Ann 
Copper, Ann... 

Cobalt (cast 

Gilding, 95%, Ann 

Thorium, Ann. 

Gold, CW 

Nylon, Glass-Filled 
Palladium, Ann 

Polyester Film 

Platinum, Ann 

Silicon Carbide 

Boron Carbide 

Silver, Ann 

Alumina Cermets 
Cellophane 

Gold, Ann 

Nylon 6 Film 

Polystyrenes, Glass-Filled 
Polyvinylidene Chloride Film 
Steatite 

Nylon 66 & 610 

Epoxies (cast 

Nylon 6 & 11 

Polystyrene Film 

Zircon 

Tin-Lead-Antimony Alloys (cast 
Modified Polystyrenes 
Polyvinyl Formal 

Acrylics (molded, extr) 
Polycarbonate 

Acetal 

Alkyds, Impact 

Epoxies (molded 

Ethyl Cellulose Film 
Forsterite 

Melamines 

Phenolics (molded 
Polyesters (cast 
Polyprophylene Film 
Polyvinyl Alcohol Film 

Ureas. . 

Hard Rubber 
Methylstyrenes 

Phenolics (cast 

Polyvinyl Chloride 








Tin & Its Alloys, CR 

Tin & Its Alloys, Ann. 

ABS Resins 

Cellulose Acetate 

Polyvinyl Butyral ee 
Polyvinyl Chloride Film, Rigid 
Acrylics (cast), GP 

Cellulose Nitrate. . 
Polyethylene Film 
Polystyrenes, GP 


Wood Comp Board (par. to sur), Hard- 


board.... 
Cellulose Propionate 
Lead & Its Alloys (cast) 
Acrylics, High Impact 
Dially! Phthalate 
Electrical Ceramics 
Ethyl! Cellulose 
Mica,’Glass-Bonded 
Cellulose Acetate Butyrate 
CFE Film 
Chlorinated Polyether 
Rubber Hydrochloride Film 
Urethane Rubber (gum) 
CFE Fluorocarbons 
Polyprophylene 
Polyvinyl Alcohol 
Polyvinyl Chloride Film, Nonrigid 
Silicones (molded 
Wood Comp Board (par. to sur), 
Particle Ree, 
Lead & Its Alloys (rolled 
Natural Rubber (black 
Nitrile Rubber (black 
Polythylene, High Density 
Alkyds, GP & Elec... 
Neoprene Rubber (black) 
PVC-Nitrile Rubber Blend Film 
Styrene-Butadiene Rubber (black 
TFE Fluorocarbons 
Lead & Its Alloys (extr 
Buty! Rubber (black 
Cordierite 
TFE Film 
Polyethylene, Medium Density 
Viton Rubber (gum 
Graphite 
Wood Comp Board (par. to sur), Soft 
board ; : 
Fluorinated Acrylic Rubber (gum 
Urethane Foamed-in-Place, Rigid 
Carbon.. 
Polysulfide Rubber (gum 
Silicone Rubber (gum) 
Polyethylene, Low Density 
Woo! Felts, Sheet 
Polyethylene Foam, Flexible 
Prefoamed Epoxy, Rigid 
Wool Felts, Roll 
Vinyl Foams, Flexible 
Prefoamed Polystyrene, Rigid 
Prefoamed Cellulose Acetate, Rigid 
Polystyrene Foamed-in-Place, Rigid 
Neoprene Foams 
Butadiene-Styrene Foams 
Phenolic Foamed-in-Place, Rigid 
Butadiene-Acrylonitrile Foams 
Natural Rubber Foam 
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Comparisons of Materials 


Elongation* 


Porcent 








Buty! Rub! 
Polyethylene f 


Urethane Rubbe 


Polypropylene 
Natural Rubber 
Nitrile Rubber (t 
Polysulfide Rubber 
Neoprene Rubber 
Polyvinyl! A 


; tainless S 
ellulose Propionate 
Hard Lead (rolled 
Polyvinyl Butyra 

Zinc & Its Alloys, CR 
oft Leads (rolle 
Grade AT ast 
Leaded Brasses, Ar 


stainiess Steels (cast 





»-Cutting Brass, Ann 
Low Brass, 80%, Ann 
Magnesium Alloy ast 

Aged 
Thorium. Anr 
Berylliur 
Cellophane 
Monel, An 
Nickel-Base 
Nickel Silve 
Pewter, CR 
Zinc Alloy 

CR 


Naval Bras: 
Soft Leads (ct 


Age Hardenat 


Pewter 
Platinum 
Polyvinylider 
Silicon Bronze 
Tantalum, Ar 
Tin Bronze 
Tint Foul. CR 
Yellow Bra: 


| Felts 
Polyester Fit 
Aluminum Br 
Animal Fiber 
Carbon Steels 
Ethyl Ce 

Grade A Tin, CR 
Heat Resistant Allo 
Martensitic Sta 
Red Brasse 
Yellow Brasses 
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Elongation’ 


Percent 





Material 


Material & 





Cellulosic Fibers 

Hard Rubber 

Manganese Bronze (A), Ann 

Carbon Steels (cast 

Architectural Bronze (extr 

Cobalt (cast 

Columbium, Ann. 

Ferritic Stainless Steels, Ann 

Martensitic Stainless Steels, H & T 

Nickel Brasses & Bronzes (cast), Leaded 

Soft Leads (sand cast 

Stainless Steels (cast), H & T 

Vinylidene Chloride 

Vanadium, Ann 

White Metal, CR 

Wool Felts (at 100 psi), Sheet 

Zinc Alloys, CR 

Zirconium & Its Alloys, Ann 

Low Alloy Steels (cast 

Acrylics (molded, extr 

Ferritic Stainless Steels, CW 

High Alloy Steels (cast), Ht Tr 

Low Alloy Steels (25XX), H & T 

Malleable Irons 

Nickel-Base Superalloys, Sol’n Tr 
Aged 

Nickel & Its Alloys, Ann. & Age Hard 

Nodular Irons 

Polypropylene Fiber 

Polyvinyl Chloride Film, Rigid 

Standard Malleable |rons 

Titanium & Its Alloys, Ann 

Zirconium Copper, Hard 

Hafnium, Ann... 

Hard Lead Alloys (chill cast 

Monel, Ann. & Age H 

Carbon Steels, H & T 

Nitriding Stecls, H & T 

Aluminum & Its Alloys, Sol’n Tr & Aged 

Free-Cutting Steels, CD 

Tin-Base Babpitts (die cast 

Low Alloy Steels (61XX), H & T 

Low Alloys Steels (86XX, 87XX), H & T 

Heat Resistant Nodular Irons 

Low Alloy Steeis (13XX), H& T 

Low Expansion Nickel Alloys, CW 

Naval Brass, Half Hard 

Polyvinyl Formal 

Tin Bronzes (cast), High Leaded 

Inconel (cast 

Manganese Bronze (A), Half Hard 

Magnesium Alloys (cast 

Free-Cutting Brass, Half Hard 

Leaded Brasses, Hard 

Low Alloy Steels (46XX), H & T 

Low Alloy Steels (48XX), H & T 

High Temperature Steels, H & T 

Low Alloy Steels (41XX), H & T 

Pearlitic Malleable Irons 

Acetal.. Raat 

Aluminum Bronzes (cast), Ht Tr 

Aluminum & Its Alloys, Hard 

Low Alloy Steels (43XX), H & T 

Magnesium Alloys (forged 








Wrought Irons, HR 

Fluorocarbon Fiber 

Low Alloy Steels (51XX), H &T 

Phosphor Bronzes, Hard 

Uranium, Ann 

Beryllium-Copper, Hard 

Chromium Copper, Hard 

Ingot Iron, CD 

Leaded Commercial Bronze, Half Hard 

Low Alloy Steels (40XX), H & T 

Magnesium Alloys (cast), Sol’n Tr 

Sulfur Copper, Half Hard 

Tellurium Copper, Half Hard 

Titanium & Its Alloys, Ht Tr 

Ultra High Strength Steels, H & T 

Aluminum & Its Alloys (cast), Sol’n Tr 
& Aged 

Hafnium, CW 

Low Alloy Steels (92XX), H & T 

Polystyrene Film 

Zinc & Its Alloys (cast 

Zirconium & Its Alloys, CW 

Copper, Hard 

Monel, Age H 

Aluminum & Its Alloys (cast 

Cartridge Brass; 70%, Hard 

Yellow Brass, Hard. 

Hard Fibers 

Low Brass, 80%, Hard 

Cotton Fiber 

Acrylics (cast), GP 

Nickel-Base Superalloys (cast 

Bast Fibers 

Cupro-Nickels, Hard 

Beryllium, Ann 

Columbium, CW 

Commercial Bronze, 90%, Hard 

Gilding, 95%, Hard 

Nickel Silvers, Hard 

Methylstyrenes 

Polyesters (cast), Rigid 

Red Brass, 85%, Hard 

Gold, CW 

Hard Rubber, GP 

Nickel & Its Alloys (cast), Ann. & Aged 

Phosphor Bronzes, Spring 

Glass Fibers 

Platinum, CW 

Vanadium, CW 

Aluminum Silicate Fibers 

Hard Rubber, Chem & High Ht Res 

Silver, CW 

Polystyrenes, GP 

Nylon, Glass-Filled 

Phenolics (molded 

Palladium, CW 

Tantalum, CW 

Polystyrenes, Glass-Filled 

Molybdenum, CW 

Ureas 

Melamines 

Cobalt 

Chromium Carbide Cermet 

Tungsten, CW 





~ - 
MANA enn ns4nsnNCOCOWODOCD OCMC OCOCCS 


mMwWwWwr re Powwow 


| 


New > 


—i— i 
= Co wwe 


oo 





* Values represent high andl ow sides 


om temperature 


MATERIALS SELECTOR ISSUE, 





1960-61 ¢ 25 


Comparisons of Materials 


Hardness of Metals* 


Brinel!l 





Material @ 


nM " 
Viaterial } 





Martensitic Stainless Steels, H & T 
Low Alloy Steels (40XX), H & T 

Low Alloy Steels (92XX), H&T 
Stainless Steels (cast), H & T 

Low Alloy Steels (43XX), H& T 

Low Alloy Steels (6]1XX), H & T 

Low Alloy Steels (51XX), H & T 

Low Alloy Steels (41XX), H&T 

Low Alloy Steels (86XX, 87XX), H & T 
Nitriding Steels, H & T 

Low Alloy Steels (cast 

High Carbon Steels, H & T 

Low Alloy Steels (46XX), H & T 
Rhodium, CW 

Duranickel, Age 

Low Alloy Steels 

Nickel & Its Alle 
Nickel & Its A 
Irid 


Mone 


Nodular Iro 

Gray Irons 

Heat Resistant Nodular Irons 
High Carbon Steels, HR 

Low Alloy Steels (13XX), H & T 
Pearlitic Malleable Irons 

Nickel Steels, CD 

Heat Resistant Alloys (cast), Ht Tr 
Martensitic Stainless Steels, Ann 
Low Alloy Steels (25XX), H & T 
Austenitic Stainless Steels, CW 
Aluminum Bronzes (cast), Ht Tr 
Free-Cutting Steels, CD 

Nickel Steels, HR 

Yellow Brasses (cast), High Strengtt 
Heat Resistant Alloys (cast 
Manganese Steels, Ann 
Ruthenium ast 

Yellow Brass (cast), High Strengtt 


Mod 


Viedium Carbon Steels, CW . 
Nickel-Base Superalloys, Sol’n Tr 
M on Steels, HR 
Medium Carbo teels, H & T 
ast), Ann 
s, Ann 


iar iron 


edium ( 


cast 

Bronzes (cast 
Sopper, Hard 
Ferritic Stainless Steels, CW 
Austenitic Stainless Steels, Ann 
Iridium, Anr 
Low Carbon Steels, CW 
Manganese Bronze, Half Hard 
Yellow Brass, Hard 
Rhodium, Ann 








Standard Malleable Irons 

Cartridge Brass, 70%, Hard 

Muntz Metal, Hard 

Aluminum & Its Alloys, Sol’n Tr & 
Aged 

Naval Brass, Hard 

Nickel Brasses & Bronzes (cast 

Standard Malleable Irons 

Low Expansion Nickel Alloys, Ar 

Ingot Iron, CD 

Low Carbon Steels, HR 

Aluminum & Its Alloys (cast 
& Aged 

Yellow Brass, Hard 

Cobalt, Ann 

Cobalt (cast 

Low Brass, 80%, Hard 

Red Brass, 85%, Hard 

Palladium, CW 

Commercial Bronze, 90°%, Hard 

Aluminum & Its Alloys, Hard 

Gilding, 95%, Hard 

Wrought Irons, HR 

Platinum, CW 

Zinc Alloys (die cast 

Aluminum & Its Alloys 

Magnesium Alloys (cast 

Muntz Metal, Anr 

Zinc Alloys, CR 

Tin Bronzes (cast), Leaded 

Aluminum & Its Alloys, Ann 

Yellow Brasses (cast), Leaded 

Tin Bronzes (cast), High Leaded 

Ingot Iron, Ann 

Magnesium Alloys (forged 

Magnesium Alloys (cast 

Red Brasses (cast 

Magnesium Alloys 

Zinc Alloys, HR 

Gold, CW 

Platinum, Ann 

Zinc, HR 

Palladium, Ann 

Copper, Ann 

Silver, Anr 

Lead-Base Babbitts (chill 

Tin-Base Babbitts 

Gold, Ann 

Pewter (cast 

White Metal (cast 

White Metal, Ann 

Hard Lead Alloys (chill cast 

Pewter, Ann 

Lead & Its Alloys (extr 

Hard Lead Alloys (rolled 

Grade A Tin, Ann 

Soft Lead (chill cast 
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Hardness of Plastics and Rubber’ 





Material @ 


Material @ 





ROCKWELL M HARDNESS 


Melamines 

Phenolics, Elec 

Phenolics (cast), Mech & Chem 
Phenolics, GP 

Phenolics, Shock & Ht Res 
Plastics Laminates, High Pressure 
Plastics Laminates, Low Pressure 
Ureas 

Allyls (cast) 

Polyesters (cast), Rigid 

Epoxies (cast 

Epoxies (molded 

Diallyi Phthalate 

Acrylics 

Nylons, Glass Fiber-Filled 
Polystyrene, Glass Fiber-Filled 
Rubber Phenolics 

Silicones (molded), GP 

Modified Polystyrenes, Ht & Chem Res 
Polymethylstyrene 

Polyvinyl Formal 
Methylstyrene-Acrylonitrile 
Modified Polystyrenes, Impact Res 
Poiystyrenes, GP 

Vinylidene Chloride 


Silicones (molded), Impact Res 





ROCKWELL R HARDNESS 


Cellulose Acetate 

Acetal 

Cellulose Propionate 
Ethyl Cellulose 

ABS Resins 

Nylon 6, 11, 66, & 610 
Polycarbonate 

Cellulose Nitrate 

CFE Fluorocarbons 
Cellulose Acetate Butyrate 
Dially! Phthalate 
Chlorinated Polyether 
Polystyrenes, Glass-Filled 
Polypropylene 








DUROMETER A HARDNESS 
Hard Rubber...... 
Neoprene & Nitrile Rubber 
Buty! Rubber 

Natural Rubber. . 
Styrene-Butadiene Rubber 
Viton Rubber 

Polysulfide Rubber 
Silicone Rubber 
Fluorinated Acrylic Rubber 
Urethane Rubber 








* Values represent high and low sides 


Hardness of Nonmetallics 


Knoop 


exc Plastics 


relationship between differe 


& Rubber) 





Material & 


High 


Material @ 





Cubic Boron Nitride 
Diamond 

Boron Carbide 
Titanium Boride 
Silicon Carbide 
Titanium Carbide 
Beryllium Carbide 
Zirconium Carbide 
Tantalum Carbide 
Columbium' Carbide 
Tungsten Carbide 
Cemented Carbides : 
High Alumina Ceramics 





N00 
7000 
2800 
2720 
2500 
2460 
300 
090 


2050 


1880 
1880 
1800 
1750 





Zirconium Boride 
Chromium Carbide 
Beryllia 
Molybdenum Disilicide 
Quartz 
Polycrystalline Glass 
Glasses 

Mica, Synthetic 
Calcite 

Mica, Natural 
Gypsum 

Forsterite 

Cordierite 








* Values represent high and low sides of a range « 
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w Temp Impact 
Extra High Impact 


Nonrigid 


Resilient 
High Impact 
iS ed 
Higt 
thalate 


impact 
Glas 
GP 


¢ 
Ose 


j 
Acetate Butyrate 
» Acetate 


ass-Filled 


sort 


thalate, Dac 
e Acetate. Medium 
orocarbons 


Jed 
360 


Heat & St 
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ed 





Prefoamed P 
Rubber Pher 
Nylon 66 & 
Epoxies (ca 
Melamine: 
Acetal 


Diallyl Phtt 


Acrylics 


Epoxies 
Epoxies 
Acryli 
Phenolics 
Dially! Phthal 
Phenolics (ca 
( ated P 
amines. | 
Methylistyrer 
Modified Po 
Re« 
Polyester 
Alkyds 
Melamir 
Polystyrer 
Ureas 
Ally 
Silicones, GP 


Vinylidene Ct 


Uniorir 
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Creep Strength of Metals 





stress (1000 psi) for U ] Creep per 
rm, Condition ir at Indicat 1000 Hr at Indicated Temp (F 





Up to 800 F 





Wrought (annealed 

Wrought (annealed 

Wrought (annealed 

Wrought (water 
juenched, aged 

Sheet 

Sheet 

sheet (annealed 
heet (annealed 

Bar or Forging 


annealed 








Above 800 F 





W ALLOY 





Wrought 
Wrought 


CAST HIGH ALLOYS 


HA HC. HI 
ron-Chromium-Nicke! Alloys 
HE, HF, HH, HI. HK, HI 

Nickel-Chromium Alloys 


HN, HT, HU, HW, HX 





UPERALLOY 


19-9 Dl 
Hastelloy x 


N-155 
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Stress-Rupture Strength of High Temperature Alloys 


10 Hr 100 Hr 





Stress Stress Stress 
Alloy 1000 Al Alloy 1000 | 1000 
psi | 





s 
Columbium 53 Waspaloy ) Inconel 713C*.| 55 0.07 Zre 
Incoloy 9 ll Molybdenum ( Inconel 700 1753 47 Mo-0.5 Tie 
W-545 yf 175 Inconel 713* d U-212 00 René 4] 45 Mo-0.5 Ti 
Inconel X ) Waspaloy : GMR-235* ] M-252 ; Udimet 500 45 0.07 Zr4 
Refracta } Inconel 7 55 1753 ] D979 Inconel 700 43 Columbium? 

| GMR-23 8 57 V-36" 3 W-545 Waspaloy 40 Mo-0.5 Ti¢ 
M-25; 48 X-40* ] GMR-235* 86 GMR-235* 38 Molybdenume 
Inconel X 38 HS-21* 5 ff Incoloy 901 5 M-252 37 Nicrotung* 
Refractaloy M-25 12 Refractaloy D-979 3 Inconel 713C* 
HS-25 1.5 § HS-25 ] S-816 29 Udimet 700 
Inconel 7 S-816 65 X-40* 29 GMR-235 
N-155 8 A-286 S-816* 28 Udimet 50 
Hastelloy X 8 Refractaloy 7 : Refractaloy26.| 27 Molybdenum? 
HK* 5.5 S-816* : S-25 24 X-40* 
HH* 5 Discaloy x /-36 24 S-816* 
HT* 5.8 Hastelloy : HS-21 22 HS-2] 
Inco 702 > FE Incone . 5-5! 22 V-36 
Nivco : Incoloy 901 2 Waspaloy 
HS-21* N-15§ 2( HS-25 
Hastelloy B : N-155* Inconel 700 
Hastelloy B 5 Refractaloy 7( N-155 

) ‘| Hastelloy C* 8.5 | HT, HK*® 

Hasteiloy B* Inconel 702 
Hastelloy ( 8 
Hastelloy X 55* é Hastelloy B 
Hastelloy X Inconel 702 
19-9DI ' 4 Hastelloy X 
HT® 25 Discaloy 
A-286 
16-25-6 
19-9DL 
HT* 
HH* 
HK* 
Ha 


Waspaloy Mo-0.5 Ti 5 1753 ke Nicrotung* 65 Mo-0.5 Ti- 


v 


HH HK 
HF 
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